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Effects of Target S peed  and Number of Revolutions of Practice on 
Rotary Pursuit Perform ance of Adult Females: Measuring Procedural 
Intelligence
Director: Robert B. Ammons
The p resen t study investigates the  effects of ta rge t  speed  and num ber of 
revolutions of practice on rotary pursuit perform ance of r igh t-handed 
female college s tuden ts  (N=80) on ten derived m easures. Subjects  practiced 
at one of four ta rge t sp eed s  (40, 50, 60, or 70 rpm) in one of tw o  p re -res t  
practice conditions (550 revolutions or 8 min.). All subjects  res ted  for 20 
m inutes and then resum ed practice for 8 minutes.
Results indicate major effects due to  ta rg e t  speed. However, reducing 
ta rge t speed  should not be conceptualized as merely making the task 
"easier." Data su g g es t  this manipulation so alters the  nature of the task 
confronting the perceptual system  of the  sub ject that rotary pursuit might 
better be regarded as an entirely different task  at different ta rge t speeds.
Manipulating the  num ber of revolutions of practice at a given target 
speed  significantly affected only one derived m easure  of rotary pursuit 
performance, mean total t im e -o n - ta rg e t  during the p o s t- re s t  practice. Two 
randomly selected g roups who practiced at 70 rpm for 8 min. did not differ 
significantly on any of ten  m easures  of performance. When subjects  who 
practiced at 70 rpm for 8 min. were divided into tw o groups based  on pre­
rest perform ance levels, significant differences w ere found on several of the 
m easures.
Implications of th e se  findings are considered as a m easu rem en t problem 
confronting investigators employing any v isual-m otor task in a study of the 
developm ent of the  procedural system.
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INTRODUCTION
Although not consciously aw are of prior training, am nesiac patien ts  do not 
differ from normal subjects  in their perform ance of previously learned m otor tasks, 
such as rotary pursuit. This type of evidence su g g e s ts  the existence of tw o 
fundamentally different information s to rage  sy s tem s  in th e  brain. Squire (1986) 
calls th e se  th e  declarative and procedural system s. In addition to  m otor skills, the 
domain of the  procedural system  appears  to  encom pass  sensitization, habituation, 
and classical conditioning. Apparently information s to red  in the procedural system  
can only be retrieved during performance, a fact with im portant implications for 
research.
There are certain similarities betw een the  concep t of a procedural system  
and tha t of s e n so ry -m o to r  intelligence. According to  Piaget and Inhelder (1969), 
sen so ry -m o to r  intelligence solves action problem s solely with the  support of 
perceptions and m ovem ents , without the  intervention of though t or o ther 
representations.
Children differ from adults on perform ance of a num ber of tasks  though t to 
lie within the  domain of the procedural system  which su g g es ts  th a t  the  system  
may undergo distinct developmental changes. For example, qualitative differences 
exist betw een adults  and children in their perform ance of reaction tim e and 
discrimination tasks ( Adams and Lambos, 1986, Bankhead and McKay, 1982, Higa, 
Tharp, and Calkins, 1978, Whitely, 1985). Children also differ from adults  on 
performance of a num ber of visual m otor tasks ( Hay, 1979, Dean, Duhe, and Green, 
1983, and Mounoud, Viviani, Hauert, and Guyon, 1985). Performance differences
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such as th e se  are  of particular in terest as  a point of departu re  for investigating 
developm ental changes  in the  procedural system  since th e se  tasks  involve both 
perception and movement.
Rotary Pursuit as  a Visual-Motor Task
One widely used v isua l-m oto r task  is rotary pursuit. The main 
characteris t ics  of perform ance on th is  task  are  well established and generalize to  a 
num ber of o ther v isual-m otor tasks, (see Iron, 1966) One of th e se  characteris tics  is 
related to  temporal distribution of practice effects on perform ance. Three 
im portant principles have em erged  from num erous studies using a wide range of 
m otor skills tasks including rotary pursuit:
1. distributed practice is superior to  continuous practice w hen 
perform ance is plotted as a function of the am ount of practice
2. long rests  are superior to short res ts
3. short  practice sess ions  betw een res ts  yield better perform ance sco re s  
than  do long practice sessions.
Temporal distribution of practice effects can be seen  clearly in an 
experimental design com monly called massed practice. In th is  design, th e  sub ject 
practices  continuously for a period of several minutes, rests  for a period of several 
minutes, and then resum es  practice for several additional minutes. A plot 
illustrating the typical pattern of adult rotary pursuit perform ance at a ta rg e t  speed  
of 60 rpm is shown in Figure 1.
Various seg m en ts  of this typical curve have been labeled and theoretical 
accoun ts  offered for their existence, (see Ammons 1947a a n d ’ Ammons 1947b)
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F igu re  1 Typical Adult Rotary Pursuit Performance.
Performance typically show s great im provem ent following a res t period. This 
phenom enon  has  been explained in te rm s of the dissipation of a single inhibitory 
factor which accum ula tes  during practice and dissipates  over time. Im provem ent 
over res t is m easured  as reminiscence; or as corrected reminiscence  if the 
w arm up phenom enon  is taken into account. The warmup phenom enon is a sharp 
rise in perform ance immediately following rest. Reminiscence and corrected  
rem iniscence are considered to  m easure the  am ount of an  inhibitory facto r which
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dissipates  over the res t period. This inhibitory factor begins accum ulating as  soon 
as practice resum es  and is m easured  in the  p o s t - r e s t  practice as temporary work 
decrement (dwt).1
Different models exist to  account for the  inhibitory factor which accum ula tes  
during practice and dissipates  over time, particularly over a sufficiently long res t  
period. Hull called this inhibitory factor reactive inhibition (Ir). According to  his 
model, Ir is a positive function of the  num ber of reactions and the actual m ount of 
work performed. Ammons and Ammons (1969) call this inhibitory fac to r  tem porary  
work decrem en t (Dwt) and maintain tha t it is not due to  fatigue in the  usual s e n se  
of the word since it can be seen to transfer from limb to  limb. They s u g g e s t  th a t  it 
is a central nervous system  phenom enon and related to perceptual distortions. 
Evidence for perceptual distortions com es from reports  of subjects  w ho describe  
the  ta rge t as  slowing down and speeding up, moving through ellipsoidal and o th e r  
regular non-circu lar m ovem ents  as  well a s  grossly erratic ta rge t m ovem ents .
This model fits with Powers' explanation of w hat happens in the  typical 
tracking experiment. Powers (1973) makes the case  tha t the  subject is correcting 
errors with respec t to w hat he calls a reference condition:
The reference condition is a perceptual condition—the perceived sta te  
of affairs, naturally from the subject 's  point of view and not the 
experimenter's...The subject behaves exactly as if he is com paring the 
perception of the perceived sta te  of affairs with a reference perception of 
how tha t perception 'should' look. In effect, the re  are two perceptions 
(perceptual signals) in the subject 's  brain, but only one of them  
corresponds  to  the p resen t- t im e  environment, (p.46)
^S ee  G lossary
5
i
Perform ance by Children on the Rotary Pursuit Task
Perform ance differences be tw een  adults and children on the  rotary pursuit 
ta sk  may be ascribed to  differences in either m otor or perceptual skills, depending 
on which model is adopted  to  accoun t for the inhibitory factor. Most investigators 
have manipulated ta rge t  speed  in order to  make the  rotary pursuit task  easier for 
children, apparently giving little a ttention to  how manipulating target speed might 
itse lf af f ect  dependent measures o f performance, apart from making the task  
easier for both children and adults.
Bankhead (1976) found no significant differences betw een the  performance 
levels of adults of subnorm al intelligence and children at ta rge t sp e e d s  of 15 and 
30 rpm. Normal adults in this s tudy  performed the task  significantly be tte r  than 
either of the o ther g roups at both ta rge t speeds. Dunham, Allan, and Winter (1985) 
had 140 children from kindergarten through sixth grade practice the  rotary pursuit 
ta sk  at increasing levels of difficulty until they w ere  unable to  obtain 70 percent 
t im e -o n - ta rg e t  after 5 trials at a particular difficulty level. Difficulty level w as 
manipulated by incrementally increasing ta rge t speed  and decreasing  ta rge t size. 
Older children were able to perform the  task  at m ore difficult levels than younger 
children. Davol, Hastings, and Klein (1965) had 64 children from kindergarten 
th rough  third grade practice the  task  at ta rge t  sp eed s  of 33 and 45 rpm. They 
found that mean total t im e -o n - ta rg e t  for the kindergarten children in early trials 
w as very low, particularly at 45 rpm. Although all age groups in this study 
performed the task  better at the  slower ta rge t speed, th e se  investigators sugges t 
tha t the  33 rpm speed  is 'more appropriate ' for younger children.
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Evidence from th e se  studies is tha t children perform the rotary pursuit task  
be tte r  a t s low er ta rge t  speeds. Whether this fact makes it 'more appropria te ' to 
reduce ta rge t sp eed  for younger subjects d epends  on w hat is being investigated. 
However when ta rge t  speed  and subject age  both are varied ac ro ss  studies, it 
becom es  difficult to  make meaningful com parisons  about possible developm ental 
changes  underlying perform ance differences be tw een  age  groups.
In one study, Ammons, Alprin, and A m m ons (1955) had 350 children from five 
g rade levels practice the rotary pursuit task  at 60 rpm, a speed typically used  with 
adults. Figure 2 show s how the ability of children to  perform this task  inc reases  
over th e se  g rade levels. These investigators found that proficiency, am oun t of 
tem porary  work decrem ent, and warmup d ecrem en t ail increased with age. Figure 
3 illustrates th e se  differences.
In an unpublished study, Ammons and Ammons gave 30 kindergarten 
children extensive rotary pursuit training (involving preliminary practice at s low er 
ta rge t  speeds,  with short and highly distributed practice sessions) until they  could 
perform the  ta sk  at 60 rpm with som e proficiency. During the tw o final 4-m in. 
periods of continuous practice at 60 rpm, th e se  children did not show  the w arm up 
phenom enon  characteristic  of adult performance. Thirty college s tuden ts ,  each  
yoked exactly to  the training pattern of one child, also failed to  show  the  w arm up 
phenom enon.
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F igure  2 Rotary Pursuit Performance by Children at Five Grade Levels
Note: From "Rotary pursuit performance as rela ted  to sex and 
age o f  pre-adult subjects" by R.B. Ammons, S .I .  Alprin, and C.H. Ammons, 
1955, Journal o f Experimental Psychology 42 (2 ), pp. 127-133*
Adapted by permission o f Dr. Ammons.
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Figure 3 Derived Performance Measures for Children on Rotary Pursuit
Note: From "Rotary pursuit performance as re la ted  to sex and age o f  
pre-adult subjects" by R.B. Ammons, S .I .  A lprin, and C.H. Ammons, 
1955, Journal o f  Experimental Psychology 4 9 (2 ), pp. 127-133*- 
Adapted by permission o f  R.B. Ammons.
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Methodological Problem
Although a num ber of s tud ies  have been  conducted  manipulating the  speed  
of ta rge t  variable with adult subjects  (e.g. Lordahl and Archer, 1958; Rivenes and 
Caplan, 1972; Boswell and Irion, 1975; Heitmann, Croins, and Gilley, 1984), th e se  
s tudies  have been  primarily designed  to  investigate transfer-o f- tra in ing  effects 
rather than  the  effects of ta rg e t  speed  on the  main d ependen t m easu re s  of rotary 
pursuit performance.
It is not uncom m on in the  rotary pursuit literature to  find tha t important 
dependen t m easu re s  of rotary pursuit perform ance are ignored by investigators 
w ho report only a single sco re  for an entire practice period. Som e investigators 
fail to  even report ta rge t speed , while o the rs  apparently  assum e th a t  reducing 
ta rge t  speed  has no effect on dependen t variables o the r  than making the  task  
'easier'. The nature of the problem this c rea tes  is aptly described by Torgerson 
(1955):
The developm ent of a theoretical science. . .would seem  to  be virtually 
impossible unless variables can be m easured  adequately. And one  of the 
primary differences be tw een  the social and behavioral sc iences  on the 
one hand and the physical sciences on the  o ther lies in the  p rocedures  
used for m easuring their im portant concepts , (p. 2)
The crucial question of how manipulating ta rge t speed  may affect adult
perform ance on the rotary pursuit task  m ust be addressed  before adult
perform ance a t one ta rge t  speed  may be meaningfully com pared  to  the
perform ance by children at ano ther  ta rge t speed. Although the  mechanical
appara tus may be the sam e in both instances, the task  confronting the  procedural 
system  may be entirely different.
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Summarizing a num ber of s tudies conducted  with college age  subjects  w ho 
practiced rotary pursuit a t 60 rpm, Ammons and A m m ons (1969) concluded that:
initial proficiency, final proficiency, total proficiency, gain in proficiency 
with practice, m agnitude of recovery from tem porary  work decrem en t 
over a rest, and am oun t of w armup dec rem en t are all positively related.
(p. 226)
The p resen t study w as  undertaken to  investigate the  effects of ta rg e t  speed  
on th e  major dependen t variables of rotary pursuit perform ance with college ag e  
female subjects. One consideration is the reliability of the s e t  of d ep en d en t 
m easu re s  with small randomly se lec ted  samples. A nother consideration is how the  
dependen t m easures  are influenced by ability level of the  subjects  apart from 
manipulation of the  task  difficulty.
Hull and Ammons have been offered different models to accoun t for the  
phenom enon of work decrem ent. Hull's model links decrem en t to  the  num ber of 
reactions performed, which in the  case  of rotary pursuit, can be considered  as  a 
function of the  num ber of revolutions of practice. A search  of the  literature failed 
to  turn up a single study which held the num ber of revolutions of practice 
cons tan t  while manipulating ta rge t  speed. This is problem atic since manipulating 
ta rge t  speed  in a fixed interval of time also m anipulates the num ber of revolutions 
of practice. Target speed  may affect performance on the  rotary pursuit task  due 
to  either of two underlying factors: (1) absolute ta rg e t  velocity and /o r  (2) the  
num ber of revolutions of practice in fixed interval of time. This study will consider 
possible differences in dependen t m easures  of rotary pursuit perform ance due to 
the num ber of revolutions of practice at different ta rg e t  speeds.
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METHOD
Subjects
Ten fem ales w ere  run in each of 8 conditions for a to ta l of 80 subjects. 
Subjects  w ere  vo lun teers  w ho either signed up of their own accord on posted  
s ig n -u p  sh ee ts  or w ho w ere con tac ted  and asked to  participate in the study. At 
the  beginning of Spring Quarter 1987, all s tu d en ts  in the  introductory psychology 
class at the University of Montana w ere asked to  write their name, sex, age, and 
hand with which they  write on a 3 x 5 card provided to  them  in class. These  
cards w ere later used  to  verify the  age and handedness  of sub jec ts  w ho 
participated in this study and to  recruit sub jec ts  by phone. Subjec ts  received 
experimental credit for their participation. Due to  the  following c ircum stances,  
data w ere  d iscarded from certain individuals: equipm ent not operating properly 
(n=1); subject over 30 years  of age  (n=2); sub ject had previous experience a t the 
task  (n=3); subject w as not right handed (n=1); or subject had a sprained right 
w rist (n=1). Experimenter ran a num ber of individuals as a m eans  of practicing the  
procedure prior to  collecting data for this study. All subjects w ere  run individually 
in a randomly p re -ass ig n ed  condition.
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Equipment and Materials
Subjects practiced on the  sam e variable speed  Koerth-type pursuit ro tor 
tracking a 3 /4  inch d iam eter b rass  ta rge t cen te red  3 1/2 inches from the  c e n te r  of 
a 10 3/4  inch d iam ete r  black disk. Subjects  tracked the  ta rg e t  with a 3.5 oz. stylus 
hinged 6 1/2 inches from the  tip. Accumulated durations of s ty lu s - ta rg e t  circuit 
con tac t time ( t im e-on -ta rge t)  w ere read from 0.001 min. Standard Electric tim ers 
every 20 seco n d s  as  m easured  by the experimenter. The rotor w as s ta r ted  3 
seco n d s  before t im e -o n - ta rg e t  w as recorded  for the  first trial of each  practice 
period. Data sh e e ts  to  record each subject 's  t im e -o n - ta rg e t  by 20 sec. trial, 
equipm ent check lists, s ign -up  shee ts ,  experimental credit slips and written 
instructions instruc tions2 w ere  also used during the experiment. The SPSSx 
statistical package and the  University of M ontana's DEC-20 com puter w ere  used  
for analysis of the  data.
Experimental Design
A basic 2 x 4  factorial design was em ployed in this experiment. Subjects 
practiced for e ither 8 m inutes or approximately 550 revolutions during the  p re - re s t  
period at one  of four ta rge t  speeds; 40, 50, 60, or 70 rpm. All subjects then  res ted  
20 minutes and resum ed practice for 8 m inutes during the p o s t - re s t  period. There 
w ere  10 fem ales in each of the  8 conditions show n in Table 1.
2S a m p le  co p ie s  o f  th e s e  m a te r ia ls  a re  in Appendix A.
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T able  1 Groups by P re-R est Conditions
Equal 8 m inutes of p re - re s t  practice
Condition duration speed approx. rev.
1 8 min. 40 rpm 320
2 8 min. 50 rpm 400
3 8 min. 60 rpm 480
4 8 min. 70 rpm 560
Approx. equal 550 revolutions of p re - re s t  practice
idition duration speed approx. rev.
5 14 min. 40 rpm 560
6 11 min. 50 rpm 550
7 9 min. 60 rpm 540
8 8 min. 70 rpm 560
The particular design of this experim ent also allows the  perform ance of tw o 
randomly se lec ted  groups of N=10 subjects, run in the  difficult 70 rpm conditions, 
to  be com pared  directly. By pooling th e se  tw o  groups and splitting them  into tw o  
new g roups  on the  basis of total proficiency during the  p re - re s t  practice period, it 
w as possible  to  consider how ability to  perform the task  affects d ependen t 
m easu re s  of performance.
14
Procedure
When sub jec ts  arrived for their scheduled  o n e -h o u r  session , the  
experim enter introduced herself, thanked the  sub jec t for her participation and 
asked  her to  write her nam e on th e  experimental unit slip. This m ade it possible 
for th e  experim enter to  observe  which hand the  subject w rote  with, and to  
com pare  the observation with the  subject 's  se lf - repo rt  given earlier in the  quarter.
The experim enter read the  following instructions while dem onstra ting  the
task.
I'm going to  read the instructions to  you so  they will be th e  sam e  for 
everyone. This is a te s t  of m otor skills learning. The ta sk  is to  keep the  
tip of the  stylus, which is hinged to make handling easier, on the metal 
disk. Please rem em ber tha t you are to  try and keep th e  stylus on the  
disk as much of the  time as possible. Try not to  becom e te n se  as  you 
do this or you will soon tire. Also do not tilt the  stylus, p ress  dow n on 
it, or hold it in one place to  catch the ta rge t  as it co m es  around. All of 
th e se  will lower your score. The bes t way to do well is to  make a 
sm ooth, circular m ovem ent following the  ta rg e t  around. Please s tand  in 
front of the ro tor and take the  stylus in your right hand. Do you have 
any questions?
The experim enter responded  to any questions  from the  sub jec t by 
paraphrasing the  instructions. If th e  subject expressed  doubts  about her ability to  
do the  task  and w as assigned  to  a 70 rpm condition, the  experim enter m entioned 
tha t th e  ta rge t would be moving quickly and tha t she  should just do her best. 
After any questions  from the sub ject were answ ered  and she appeared  com fortable  
the experim enter continued reading the  instructions.
Place the  tip of the sylus on the target. Now I am going to  coun t to  
three, and when I reach th ree  the  ta rge t will begin moving.
During the  p re - re s t  practice period the experim enter m ade encouraging
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remarks abou t every tw o minutes, such as  "You're doing fine" and "Just keep at it, 
you 're  doing well." When the  p re - r e s t  practice period w as over, the  experim enter 
said, "You can s top  now," and informed th e  subject th a t  sh e  had a tw en ty  minute 
res t  period.
During the res t period, sub jec ts  w ere permitted to  leave th e  room  to  ge t  a 
drink or use  th e  restroom , bu t w ere  advised tha t they  needed  to  be back in 15 
minutes. Magazines w ere provided for sub jec ts  w ho w ished  to  look at them . If 
th e  subject engaged  the  experim enter in conversation about the  experiment, the 
experim enter explained tha t it would be d iscussed  in detail after the  last practice 
period and switched the topic of conversation to  the subject 's  major in school.
About 1 min. before the  s ta r t of th e  p o s t - r e s t  practice period, the  
experim enter s ta ted  tha t it w as  time to  begin again and asked the sub jec t to  again 
s tand  in front of the  ro tor and take the  stylus in her right hand. Once again the 
experim enter asked the  sub ject if she  had questions and responded  to  any by 
paraphrasing the  original instructions. The experim enter then counted  to  th ree  and 
then  started  the  rotor.
At the  end of the  p o s t - r e s t  practice period, the  subject w as thanked for her 
participation and given her experimental unit credit slip. She w as  th en  show n her 
data  sh ee t  and the  experim enter pointed out im provem ent in sco res  afte r  the res t 
period. Many subjects  indicated th a t  they had noticed how much eas ie r  the  task  
w as  after res t and m ade application to o ther situations. Several sub jec ts  w ere 
in terested  in how their sco res  com pared to  th o se  of o ther  subjects. The 
experim enter explained to  th e se  subjects tha t w hat w as being investigated w as the
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effect of speed  on perfo rm ance  and gave general information about how ta rge t  
sp eed  is related to  s c o re s  for all subjects. If a sub jec t achieved very high scores , 
th e  experim enter asked if the  subject had ever practiced a similar task. The 
experim enter spen t  as m uch tim e discussing the top ic  of m otor skills learning as 
th e  subject desired.
Between subjects , th e  experim enter prepared materia ls  and the  checked the  
speed  of the ro tor so  it would be appropriate for th e  condition to  which the next 
subject w as assigned, and w ent through the  items on the  experimental checklist.
RESULTS
Plots of m ean t im e -o n - ta rg e t  perform ance curves for each m inute of 
practice for the  g roups  with 8 minutes of p re - re s t  practice at one of 4 ta rg e t  
sp eed s  are show n in Figure 4. Plots of m ean t im e -o n - ta rg e t  perform ance curves 
for each minute of practice for g roups with approximately 550 revolutions of pre­
res t  practice are show n in Figure 5.3 Inspection of th e se  plots show s tha t the  
speed  of ta rge t variable clearly has a major effect on perform ance m easured  as 
m ean t im e-o n - ta rg e t .
Figure 6 illustrates differences on m easures  of proficiency, reminiscence, th e  
am ount of tem porary  work decrem en t and w arm up decrem ent by condition for 
adult subjects4 and may be com pared to  th o se  show n in Figure 3 for children.
T ab les  o f  va lues  w hich  c o r r e s p o n d  to  th e s e  p lo ts m ay  be  fo u n d  in Appendix B.
4T ab!es of va lues  for derived  m e a s u r e s  for th e  g ro u p s  are  g iven in Appendix C.
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Figure  6 Derived Performance Measures for Adults on Rotary Pursuit by RPM
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Reliability of D ependent M easures
An im portant consideration for this study is the  reliability of the s e t  of 
depen d en t m e asu re s  when used  with relatively small sam ples . Ideally no 
significant differences should exist betw een tw o randomly se lec ted  g roups run 
under identical conditions. And no significant differences w ere  found betw een the 
tw o randomly se lec ted  groups run at the difficult speed  of 70 rpm w hen the  ten 
dependen t m easu re s  of perform ance were considered  a s  a related set, or 
individually, see  Table 2. The only m easure  on which th e se  tw o  randomly se lec ted  
g roups approached a significant difference w as tha t of beginning proficiency at the 
s ta r t  of the p re - re s t  practice (BEGPR1).
♦ i
D ependent M easures and Individual Ability
In an effort to  make the  rotary pursuit task  'easier,' experim enters  frequently 
reduce the ta rge t speed. A ssuming tha t som e relationship exists be tw een  a 
sub jec t 's  ability to  maintain s ty lu s - ta rg e t  con tact and the  sub jec t 's  perception of 
the  difficulty of the  task, we divide the  subjects who practiced at 70 rpm into tw o 
g roups on the  basis  of perform ance during the  p re - re s t  practice period (TOTPR1). 
We may assum e tha t the 'top ' g roup  found the task  easier than  did the  'bo ttom ' 
group. Significant differences betw een these  two groups are due to  ability to 
perform the task  and not to ta rg e t  speed  manipulation. Table 3 show s significant 
differences betw een these  tw o groups on a num ber of the d ependen t m easu re s  of 
rotary pursuit, including all m easu re s  of overall ability at the task: beginning 
proficiency at the  s ta r t of the p re - re s t  (BEGPR1) and p o s t- re s t  practice periods
A N A L Y S I S  OF  V A R I A N C E
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M ultivariate Tests o f  S ign ifican ce
Test Name
P i l la i s
H ote llin gs
Wilks
Value Approx. F Hypoth. DF Error DF S ig . o f F
0.56682
1.30852
0.43318
1.17766
1.17766
1.17766
10.00
10.00
10.00
9.00
9.00
9.00
0.408
0.408
0.408
U nivariate F - te s ts  with (1 ,18 ) D. F.
Variable S ig . o f  F Variable S ig . o f  F
BEGPR1 0.080 T0TPR2 O.36O
WARM1 0.897 WARM 0.611
GAPRE 0.120 REM 0.268
TOTPR1 0.559 C0RREM 0.219
BEGPR2 0.351 DWT 0.514
Table 2 Reliability of Dependent Measures of Performance
Note: This tab le  shows the r e su lts  o f  analyses o f  variance for two 
randomly se le c ted  groups o f  n=10 sub jects run under id e n tic a l cond itions  
a t  70 rpm.
2 2
(BEGPR2), and total proficiency over the  p o s t - r e s t  period (TOTPR2).5 These g roups 
did not differ significantly on w arm up at the  s ta r t of the p re - r e s t  practice period 
(WARM!) or gain over the  p re - re s t  practice period (GAPRE). On the  th ree  
dependen t variables considered  to  m easure  the inhibitory factor, th e se  groups did 
not differ significantly on rem iniscence (REM) or on tem porary  work dec rem en t 
(DWT) but did differ significantly on the  m easure  of corrected  rem iniscence 
(CORREM). CORREM is a m easure  which takes the  w arm up phenom enon  into 
account and the significant difference found on this m easu re  may be due to  the 
near significant difference betw een th e se  tw o groups on the  m easure  of w arm up 
(WARM).
Significance of Condition for Each Target Speed
Several of the d ependen t m easu res  of rotary pursuit perform ance are 
considered as m easu re s  of an inhibitory factor which builds during practice and 
d issipates  over rest. These  m easures  are: reminiscence, correc ted  rem iniscence, 
and tem porary  work decrem ent. According to Hull’s model, Ir is a function of the 
actual am ount of work performed. If this model is correct differences should exist 
on th e se  m easures  be tw een  groups who practiced for different num bers  of 
revolutions, with the g roups who practiced for m ore revolutions showing m ore 
rem iniscence or corrected  rem iniscence over rest. Table 4 show s tha t the re  w ere 
no significant differences on nine of the  ten  dependen t m easures,  including
5 Groups w e re  divided on th e  b as is  of to tal proficiency ov e r  th e  p r e - r e s t  p rac t ice  period  (T0TPR1), 
w h ich  is not rep o r ted  here.
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A N A L Y S I S  O F  V A R I A N C E
M ultivariate Tests o f  S ign ifican ce  
Test Name Value Approx. F Hypoth. DF Error DF S ig . o f  F
P i l la i s  
H otellin gs  
Wilks
0.78710
3-69695
0.21290
4.10772
4.10772
4.10772
9.00
9.00
9.00
10.00
10.00
10.00
0.019
0.019
0.019
Univariate F -te s ts  with (1 ,1 8 ) D. F.
Variable S ig . o f  F Variable S ig . o f  F
BEGPR1 0.000 T0TPR2 0.004
WARM1 0.276 WARM 0.060
GAPRE 0.777 REM 0.218
BEGPR2 0.007 CORREM 0.043
DWT 0.352
Table 3 Dependent M easures and Ability of Subjects at Task
Note: This tab le shows the r e su lts  o f  analyses o f  variance for  
su b jects who practiced  under id en tica l conditions a t 70 rpm but were 
divided in to  two groups on the basis o f  a b i l i t y  during the p re-rest  
p ractice  period for purposes o f  these an alyses.
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rem iniscence and corrected  rem iniscence, due to  th e  num ber of revolutions of 
practice at a particular ta rge t  speed.
The only significant difference be tw een  tw o groups practicing a t the  sam e  
ta rge t  speed  for different durations of tim e and different num bers of revolutions of 
practice is on the  m easure  of total proficiency for the  p o s t - re s t  practice period. 
The significant of a tw o tailed t - t e s t  for g roups run at the  sam e speed  on this 
m easures  were: 0.254 for the tw o 40 rpm groups, 0.078 for the  two 50 rpm groups, 
and .025 for the  tw o 60 rpm groups.6 Unequal am ounts  of p re - re s t  practice m ade 
the  m o s t  difference at the m ore difficult ta rge t  speeds, an interesting finding in 
light of the fact that the  actual difference betw een tw o groups decreased  as ta rge t  
speed  increased.
Condition Effects on Dependent M easures
When the  four groups who practiced for 8 m inutes during the  p re - re s t  
practice period are com pared to  the four who practiced for 550 revolutions during 
the  p re - re s t  practice period, no significant differences are found, Table 5. The only 
m easure  which approaches  a significant difference is tem porary  work dec rem en t at 
g=0.089. This failure to  find significant differences, particularly on the  p re - re s t  
period dependen t m easures  is interesting since th e se  groups had an average 
difference of abou t 100 revolutions or 2.5 m inutes of p re - re s t  practice.
c
se e  Appendix E
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A N A L Y S I S  O F  V A R I A N C E
M ultivariate t e s t s  o f  S ign ifican ce
Test Name Value Approx. F Hypoth. DF Error DF Sig,. o f  F
P i l la i s 0.47268 1.21569 30.00 195.00 0.216
H ote llin gs 0.59481 1.22267 30.00 185.00 0.211
Wilks 0.58961 1.21996 30.00 185.59 0.213
Univariate F - te s ts  with (3»72) D. F.
Variable Hypoth. SS Error SS Hypoth. MS Error MS F
BEGPR1 5148.70 96064.20 1716.23 1334.23 1.29
WARM1 2171.54 30370.10 723.85 421.81 1.72
GAPRE 4178.05 58367.80 1392.68 810.66 1.72
T0TPR1 5188.64 76593-70 1729.55 1063.80 1.63
WARM 809.50 50882.00 269.83 706.69 0.38
REM 2695.34 120236.50 898.45 1669.95 0.54
CORREM 2268.74 115385.10 756.25 1602.57 0.47
BEGPR2 10200.14 119034.70 3400.05 1653-26 2.06
DWT 802.94 76186.30 267.65 1058.14 0.25
T0TPR2 11794.60 87601.60 3931.53 1216.69 3.23
Variable S ig . o f  F
BEGPR1 0.286 REM 0.658
WARM1 0.171 CORREM 0.703
GAPRE 0.171 BEGPR2 0.114
T0TPR1 0.191 DWT 0.859
WARM 0.766 T0TPR2 0.027
Table 4 Significance of Condition by RPM 
Note: This tab le shows the in teraction  e f fe c t s  o f RPM and Condition.
A N A L Y S I S  O F  V A R I A N C E
26
M ultivariate Tests o f S ign ifican ce
Test Name Value Approx. F Hypoth. DF Error DF S ig . o f  F
P i l l a i s  0.17681 1.35314 10.00 63 .00 0.223
H ote llin gs 0.21478 1.35314 10.00 63 .00 0.223
Wilks 0.82319 1.35314 10.00 63.00 0.223
U nivariate F -te s ts
Variable Hypoth. SS Error SS Hypoth. MS Error MS F
BEGPR1 72.20 96064.20 72.20 1334.22 0.054
WARM1 400.51 30370.10 400.51 421.81 0.950
GAPRE 966.05 58367.80 966.05 810.66 1.192
T0TPR1 248.51 76593.70 248.51 1063.80 0.234
WARM 80.00 50882.00 80.00 706.69 0.113
REM 1087.81 120236.50 1087.81 1669.95 0.651
CORREM 1739.11 115385.10 1739.11 1602.57 1.085
BEGPR2 2409.01 119034.70 2409.01 1653*26 1.457
DWT 3137.51 76186.30 3137.51 1058.14 2.965
T0TPR2 20.00 87601.60 20.00 1216.69 0.016
Variable S ig . (of F
BEGPR1 0.817 REM 0.422
WARM1 0.333 CORREM 0.301
GAPRE 0 .279 BEGPR2 0.231
TOTPR1 0.630 DWT 0.089
WARM 0.738 T0TPR2 0.898
Table 5 Effects of Pre-R est Practice Condition on M easures
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Effects of Target Speed on D ependent M easures
Target speed  significantly affects certain dependen t m easu re s  of rotary 
pursuit performance, including: beginning proficiency, 'warmup' a t the  s ta r t  of the 
p re - r e s t  practice period, to tal proficiency during the  p re - re s t  practice period, 
rem iniscence, corrected rem iniscence, beginning proficiency at the  s ta r t  of the  
p o s t - r e s t  practice period, and to tal proficiency for the  p o s t - re s t  practice period at
the  a = 0 0 0  level. Target speed  also has a significant effect on the  m easu re  of
tem porary  work decrem ent a t g=0.041. Target speed  does  not has a significant 
effect on gain during the p re - re s t  practice period or w arm -u p  at the  s ta r t  of the 
pos t res t period, see  Table 6.
Relationship betw een D ependent Variables and Target Speed
D ependent M easures of Levels of Perfo rm ance  
Certain dependen t m easu re s  of rotary pursuit perform ance directly m easure  
the  am oun t of time the subject maintained contact with the  target, th e se  include 
proficiency a t  the s ta r t of each practice period and total proficiency. Table 7
show s the  Pearson product m om ent correlation coefficients for each of the  4
speed  g roups  between dependen t m easu res  which reflect the level of perform ance.
The correlations betw een th e se  m easu res  of level of perform ance are
A N A L Y S I S  O F  V A R I A N C E
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M ultivariate Tests o f  S ign ifican ce
Test Name Value Approx. F Hypoth. DF Error DF S ig . o f
P i l la i s 1.16 4.11 30.00 195.00 0.000
H otellin gs 6 .48 13-32 30.00 185.00 0.000
Wilks 0.10 7.37 30.00 185.59 0.000
U nivariate F -te s ts
Variable Hypoth. SS Error SS
BEGPR1 258763-70 96064.20
WARM1 9425.24 30370.10
GAPRE 2563.30 58367.80
T0TPR1 286615.64 76593-70
WARM 4060.30 50882.00
REM 33906.34 120236.50
CORREM 35193.94 115385.10
BEGPR2 447762.54 119034.70
DWT 9160.44 76186.30
T0TPR2 396687-35 87601.60
Variable S ig . o f  F
BEGPR1 0.000
WARM1 0.000
GAPRE 0.374
T0TPR1 0.000
WARM 0.135
Hypoth. MS Error MS F
86254.57 1334.23 64.65
3141.75 421.81 7.45
854.43 810.66 1.05
95538.55 1063.80 89.81
1353.43 706.69 1.92
11302.11 1669.95 6.77
11731.31 1602.57 7.32
149254.18 1653-26 90.28
3053-48 1058.14 2.89
132229.12 1216.69 108.68
REM 0.000
CORREM 0.000
BEGPR2 0.000
DWT 0.041
T0TPR2 0.000
Table 6 Effects of Target Speed on D ependent M easures of Performance
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Begprl Totpr1 Begpr2
Totprl
40 0.92 - -
50 0.88 - -
60 0.79 - -
70 0.87 - -
Begpr2
40 0.37 0.48 -
50 0.62 0.68 -
60 0.28 0.28 -
70 0.75 0.72 -
Totpr2
40 0.53 0.72 0.74
50 0.62 0.67 0.93
60 0.40 0.53 0.79
70 0.75 0.73 0.97
Table  7 Correlations of M easures of Levels of Performance 
generally significant and positive for all conditions in this study, including th e  "top" 
and "bottom" 70 rpm groups.7
Investigators working with college age  subjects  and a ta rge t  speed  of 60 rpm 
found a positive relationship betw een gain during practice and m e asu re s  of 
perform ance levels. The results  of this study show that this finding does  not 
remain cons is ten t across  ta rge t  speeds, se e  Table 8.
7A ppendix  D c o n ta in s  ta b le s  of co rre la t io n s  for all d e p e n d e n t  m easu re s .
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40 rpm 50 rpm 60 rpm 70 rpm
BEGRP1 -0 .56 -0 .52 0.04 -0 .06
T0TPR1 -0.31 -0 .14 0.54 0.35
BEGPR2 0.25 -0.11 0.07 0.21
T0TPR2 0.14 -0 .07 0.37 0.19
Table  8 Correlations betw een GAPRE and Performance M easures
A significant negative correlation exists betw een gain during the p re - r e s t  
practice period and both beginning proficiency and total proficiency during the  first 
practice period a t ta rg e t  sp eed s  of 40 and 50 rpm, which su g g es t  a 'ceiling effect.' 
At 60 rpm and 70 rpm ta rge t speeds,  gain during the  p re - re s t  practice  period is 
significantly positively correlated to  total proficiency during the p re - re s t  practice 
period.
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D ependent M easures of Warm-up
Warmup is a sharp increase in t im e -o n - ta rg e t  which typically appears  at the 
beginning of the p o s t - r e s t  practice period. In this study, w arm up w as m easured  at
the  beginning of both practice periods. At ta rge t  speeds of 40 and 50 rpm,
sub jec ts  show  w arm up at the  s tart of the  p re - re s t  practice period. These groups 
do not differ significantly from each other, but do differ significantly p=0.01 from 
the groups who practiced at ta rge t speeds  of 60 and 70 rpm. The w armup 
phenom enon  at the  beginning of th e  p re -re s t  practice period is not significantly 
related to  w armup at the  start of the  p o s t - re s t  period for any ta rge t  speed. For 
the 50 rpm speed  groups, warmup at the  start of the  p re -re s t  practice period is 
correlated  with gain during the  p re - re s t  practice period (r=-0.37,g=0.055). For the 
40 rpm speed  groups, warmup at the  start of the  p re - re s t  practice period is 
correlated with total proficiency during the p re -re s t  practice period
(r=0.3867,p=0.046). Warmup at the s ta r t  of the p o s t - re s t  period is not significantly
related to  any of the o ther m easures which reflect level of perform ance for any of 
the speed  conditions. Warmup at the  s tart of the  p re -re s t  practice period is not 
significantly related to  warmup at the  s tart of the p o s t- re s t  period for any of the  
speed  conditions.
Warmup at the  s ta r t of the p o s t - re s t  period is a phenom enon with peculiar 
relationships to  m easures  of levels of performance. It is not significantly related 
to  any of these  m easures  for the 50 rpm speed  groups, and only approaches  a 
significant relationship to  one m easurem ent, beginning proficiency at the  s ta r t of 
the p o s t - re s t  period for the 60 rpm ta rge t speed groups (r=0.30 p=0.095). For the
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40 rpm ta rg e t  speed  groups, w arm up in the  p o s t - re s t  period is significantly related 
to  gain during the  p re - re s t  practice period (r=0.54,£=0.007) and beginning
proficiency at the s tart of the p o s t - re s t  period (r=0.59, £=0.003). This is interesting 
in light of the  fact tha t the 40 rpm groups, on average, did not show  w arm up at 
the  s ta r t  of the p o s t - re s t  period, while the o ther  ta rge t speed  groups did. For the 
70 rpm ta rge t  speed  groups, w armup w as significantly related to beginning
proficiency at the  s tart of the  p o s t - re s t  practice period (r=0.65, £=0.001), total 
proficiency during the  p re - re s t  practice period (r=0.48, £=0.016), proficiency at the 
s ta r t  of the p re - re s t  period (r=0.49, £=0.014), and total proficiency during the p o s t -  
rest practice period (r=0.37, £=0.053).
The correlation betw een gain in the p re - re s t  period and w armup a t the  start 
of the  p o s t - re s t  period was not significant for the 40 rpm group which practiced
for 8 m inutes or 320 revolutions during the p re - re s t  period. However, the
correlation betw een th e se  tw o m easures  w as highly significant for the  40 rpm 
group with 14 m inutes and about 550 revolutions of p re - re s t  practice (r=0.75, 
£=0.007). The correlation betw een beginning proficiency at the s ta r t of the  p o s t ­
rest period and warm up w as r=0.47 for the 8-min. of p re - re s t  practice group at the 
40 rpm ta rge t speed  and higher for the 14 min. of p re - re s t  practice group at the 
sam e speed, r=0.69.
M easures of the Inhibitory Factor 
Reminiscence and rem iniscence corrected for w arm up are considered to  be 
m easures  of the  am ount of recovery from an inhibitory factor which builds during 
p re - re s t  practice and d iss ipa tes  over rest. Temporary w ork d ecrem en t (DWT) is 
considered to m easure  the  sam e phenom enon during the  p o s t- re s t  period. Table 
9 show s the  correlations betw een th e se  m easures  for the  different ta rge t speed  
conditions. The correlations are positive and highly significant.
REM CORREM
CORREM
40 0.87 -
50 0.77 -
60 0.66 -
70 0.88 -
DWT
40 0.45 0 .58
50 0.54 0.35
60 0.70 0.84
70 0.56 0.73
Table 9 Stability of M easures of Inhibitory Factor
As previously d iscussed, m easures of levels of proficiency are highly
34
correlated  for all of the  speed  groups. The m easu res  of the  inhibitory factor also 
highly correlated for all of the  speed  groups. Table 10 show s the  correlations 
be tw een  one m easure  of level of proficiency, to tal proficiency over the  p o s t - r e s t  
period (TOTPR2), and tw o m easures  of the  inhibitory factor, corrected rem in iscence 
and tem porary  work decrem ent, for the  speed  groups. The relationships tend  to  
be highly significant, but negative at 40 rpm and positive at 70 rpm.
CORREM DWT
40 rpm -0 .50 -0 .67
50 rpm 0.49 0.15
60 rpm 0.24 -0 .16
70 rpm 0.89 0.60
Table 10 Inhibitory Factor and Level of Performance
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DISCUSSION
The results  of this study show  that the speed  of the  ta rge t  affects dependent 
m easures  of rotary pursuit performance in w ays o ther than simply making the  task  
"easier". If the only effect ta rge t speed  had on perform ance w ere to  make the task  
"easier," we would expect to  find parallel significant differences be tw een  the ta rge t 
speed  groups and the  tw o 70 rpm groups w ho w ere divided on th e  basis  of ability 
at the  task (assuming that the higher performing group found the  task  easier).
On four of the  dependen t m easures  of rotary pursuit performance: beginning 
proficiency at the  s ta r t of p re - re s t  practice, total proficiency during the p re -re s t  
practice, beginning proficiency at the s tart of the p o s t- re s t  practice, and total 
proficiency during the p o s t - re s t  practice, highly significant differences appeared 
betw een the top and bottom 70 rpm groups as well as  betw een the  ta rge t speed 
groups.
Ammons, Alprin and Ammons (1955) found that at 60 rpm children show 
increasing ability to  maintain s ty lus-ta rge t con tact as a function of grade in 
school. College age female subjects  show an increasing ability to  maintain s ty lus- 
ta rge t  contact as  a function of slower ta rge t speed. However, the  m agnitude of 
th e  increase in ability to  con tac t the ta rge t with age is not nearly as  great as the 
effect that a reduction in ta rge t  speed  has for the  performance of adult subjects. 
D ependent m easures  of the time the subject maintains s ty lu s - ta rge t  contact are 
perhaps the  least informative of m easures of performance for describing qualitative 
changes  which may indicate developmental s tag es  for the procedural system.
Certain similarities exist betw een the concep t of the procedural system  and
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Piaget's concep t of sensory-m otor, intelligence, which is thought to  solve action 
problem s with the sole support of perceptions and m ovem ents. D evelopm ent in 
the  procedural system  may be linked to either, or both, the  perceptual and m otor 
system s. A m m ons and Hull have proposed  models to  account for an inhibitory 
factor which seem s  to  accum ulate during practice and disipate over rest. Hull's 
model maintains tha t this factor is a function of movement. A m m ons maintains 
tha t this factor is a function of perceptual processes.
Recovery from this inhibitory factor is m easured  in rotary pursuit 
perform ance during the p re -re s t  period as reminiscence, or as co rrec ted  
rem iniscence when warmup is taken into account. In this study, the  inhibitory 
factor during the p o s t- re s t  period is m easured as tem porary  work decrem ent. In 
this study, rem iniscence appears to  be an increasing function of decreasing  ta rge t  
speed, but this generalization does not hold for tem porary work decrem ent. 
Ammons, Alprin, and Ammons found tha t rem iniscence and tem porary  work 
decrem ent appear to be an increasing function of age with children.
When subjects who had practiced under identical conditions at 70 rpm w ere  
divided on the  basis of ability, no significant differences were found be tw een  the  
groups on tw o dependen t m easures of the inhibitory factor, rem iniscence and 
tem porary work decrem ent. Significant differences did exist betw een the ta rg e t  
speed  groups on th e se  m easures. The tw o 70 rpm ability groups did differ 
significantly from each o ther on a third m easure  of the  inhibitory factor, corrected  
reminiscence, as did the ta rge t speed groups. This significant difference betw een 
the two 70 rpm ability groups may be due to  the nearly significant difference
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which existed betw een them  on w armup at the  s ta r t of the p o s t - r e s t  practice, a 
factor th a t  the m easure  of corrected rem iniscence takes into account.
These findings support a model that makes the  inhibitory factor related to 
perception rather than movement. Additional support for this conclusion com es 
from the  fact tha t significant differences did not exist betw een g roups  who 
practiced at the  sam e speed  for different am ounts  of time (and different num bers 
of revolutions of practice) on th e se  m easures. Neither the  actual ability of a 
subject to  make the required motor m ovem ent (70 rpm ability groups) nor the  
num ber of revolutions of practice at a given ta rge t speed  affected th e se  m easures  
of the  inhibitory factor, while ta rge t speed significantly affected th e se  m easures. 
Recall Power's suggestion  (1973) tha t the subject com pares  the  perceived s ta te  of 
affairs with a reference perception. Target speed  appears  to directly affect this 
p rocess. A slower ta rge t speed  may seem  'more appropriate ' for younger subjects 
because  they may not be able to  make the com parison betw een the  two 
perceptions described by Powers at higher rates of speed.
In an unpublished study of rotary pursuit perform ance by kindergarten age 
subjects, Ammons found that the they  did not display m easurable  w arm up at the 
start of the  p o s t - re s t  period of practice. Neither did college age sub jec ts  w ho had 
been yoked to  a training pattern used with a kindergarten age  subject. These 
subjects  first practiced at slower ta rge t speeds  before finally practicing a t 60 rpm. 
These investigators found that w armup increases as a function of age  after about 
age 12.
Target speed  has an interesting effect on the dependen t m easu re  of the
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w arm up phenom enon. Although speed  g roups  practicing at 50, 60, and 70 rpm did 
not differ significantly from each o ther on the  m easure  of w armup at the  s ta r t of 
the  p o s t - r e s t  practice, the 40 rpm groups differed significantly from all o ther 
speed  groups. On average th e re  w as no m easurable  w arm up at the  s ta r t  of the 
p o s t - re s t  practice period at 40 rpm. Warmup is typically m easured  as  a sharp  
increase in t im e -o n - ta rg e t  at the start of the post-rest practice period.
In this study "warmup" w as also m easured  at the  s tart of the  p re - re s t  
practice period. There w as no significant difference betw een the  70 rpm ability 
g roups on this measure, but highly significant differences occured be tw een  the 
ta rge t  speed  groups. Groups practicing at 40 or 50 rpm show ed significantly m ore 
"warmup" a t the s tart of the p re - re s t  practice period than did the 60 or 70 rpm 
groups. Significant relationships w ere not found between w armup m easured  at the 
s tart of the  p re - re s t  period and warmup m easured  at the s ta r t of the  p o s t - r e s t  
period for any of the ta rge t speed  groups.
These findings about the  warmup phenom enon do not seem  to  provide a 
logical framework in which to  place findings about children. In general children 
seem  to  find the rotary pursuit task easier with increasing age, and show  m ore 
w arm up as a function of increasing age. For adult subjects, the  warm up 
phenom enon does  not appear to  be a function of the difficulty of the task.
One of the more interesting findings from this study was the  fact tha t 
altering the  num ber of revolutions of practice, or m inutes of practice, at a given 
ta rge t  speed  did not significantly affect the th ree  m easures  of the inhibitory factor.
When the four ta rge t speed  groups who practiced for 8 m inutes and about
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437 revolutions w ere com pared  with the four ta rge t  speed  g roups who practiced 
about 550 revolutions (and 10.5 min.) only one difference approached  significance, 
and tha t w as for the m easu re  of tem porary  work dec rem en t (Dwt) in the p o s t - re s t  
period. This m easure  is also significantly affected by rpm. When Dwt is 
considered as  a percent of total proficiency during the  p o s t- re s t  practice period, 
the  g roups who practiced for 550 revolutions show  a higher percen t of Dwt than 
do their counterpart groups practicing for fewer revolutions. It appears  that even 
with a 20 minute rest period, the am ount of p re - re s t  practice (whether m easured  
in revolutions or minutes) affects tem porary  work decrem ent, a m easure  of the  
inhibitory factor in the p o s t - re s t  period.
D ependent m easures  of rotary pursuit perform ance are highly sensitive to 
manipulation of the ta rge t speed  variable. The results of this study su g g es t  tha t it 
is an oversimplification to  merely consider slower ta rge t  speeds  to  be an easier 
version of the  sam e task. The evidence from this study su g g es ts  tha t the nature 
of the  task confronting the  perceptual system  of adult subjects may change when 
the ta rge t speed  is manipulated. It remains an empirical question  to discover 
w hether  manipulating ta rge t  speed  also changes  the  nature of the task  for 
children.
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The phrase, "this is a te s t  of m oto r skills learning", w as substitu ted  for the  phrase "this is 
a t e s t  of coordination" in a com m only  used  se t  of instructions for the  rotary pursuit task. 
The original phrase  elicited negative remarks from all of the  preliminary students. In the 
opinion of this experimenter, female sub jec ts  feel m ore com fortable  with a te s t  of their 
ability to  learn than with a t e s t  of the ir  coordination. Making the  subjects  feel m ore 
com fortable  with the  task  may have manipulated their motivation. However, the  evidence 
from empirical research  su g g es ts  th a t  motivation is not an im portant subject variable in 
rotary pursuit performance. (See A m m ons and Ammons, 1969.) If the re  are indeed tw o 
independent s to rage  sy stem s  in th e  brain, as  is postulated by new  neuroscience models, 
it m akes se n se  tha t manipulation of information s to red  in w ords in the  declarative system  
would not affect performance by the  procedural system.
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GLOSSARY
1. BEGPR1 Beginning proficiency at the  s ta r t  of p re - re s t  practice is 
m easu red  as the  mean t im e -o n - ta rg e t  over th e  first five 20 -sec .  trials 
of p re - re s t  practice.
2. BEGPR2 Beginning proficiency at the s ta r t of the p o s t - re s t  practice is 
m easured  as the  mean t im e -o n - ta rg e t  over the  3rd, 4th, and 5th 20- 
sec. trials of p o s t - re s t  practice.
3. CORREM Corrected reminiscence is m easured  as the  difference 
be tw een  BEGPR2 and the  m ean t im e -o n - ta rg e t  over the  last five 20- 
sec. trials of the p re -re s t  practice period.
4. DWT Temporary work decrem ent is m easured  as the  difference 
betw een BEGPR2 and the mean t im e -o n - ta rg e t  over the  last five 20- 
sec. trials of p o s t - re s t  practice.
5. GAPRE Gain in proficiency during the p re - re s t  practice period is 
m easured  as the difference betw een mean t im e-on  ta rge t for the first 
eight 20-sec .  trials of practice and the  last 8 20 -sec . trials of the  p re­
res t  practice period. REM Classical rem iniscence is m easured  as the  
difference betw een the mean of the  first tw o 20-sec . trials of p o s t - re s t  
practice and the  mean of the  last five 20-sec .  trials of p re - re s t  
practice.
6. TOTPR1 Total proficiency during the first practice period is m easured  
as  the mean t im e -o n - ta rg e t  for all 20 -sec .  trials of the p re - re s t  period.
7. TOTPR2 Total proficiency during the  second practice period is 
m easured  as the  mean t im e -o n - ta rg e t  for all 20-sec .  trials of the p o s t ­
res t  period.
8. WARM  Warmup at the s ta r t of the p o s t - re s t  practice is m easured  as 
the  difference betw een the  m ean of the  first tw o 20-sec . trials of p o s t ­
res t  practice and BEGPR2.
9. WARM1 W armup at the s tart of the p re - re s t  practice is m easured  as 
the  difference betw een the  m ean t im e -o n - ta rg e t  for the first th ree  20- 
sec. trials of the p re -re s t  practice period and the  mean t im e -o n - ta rg e t
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of th e  next th ree  20-sec . trials of the  p re - re s t  practice.1 
The perform ance curve, raw data sheet,  and calculated derived m easu re s  for 
one sub jec t are given on the  next pages  to illustrate th e se  measures.
1 Ev idence  from th is  s tudy  s u g g e s t s  tha t  w h a t  is m e a s u re d  he re  is a d if feren t p h e n o m e n o n  than  
w hich  o c c u rs  a t  th e  s t a r t  of the  p o s t - r e s t  p rac t ice  period.
k k
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Appendix A. Samples of Materials
TIM
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(0.
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SUBJECT NO. 26 CLOCK DATA 26MRY87
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T o t p r i
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1 4 0 '
lc.. U > ?
p«-rw f  ^
100
80
43
<T Ml posl-r«Sf*! ------------
T o t p r o.
PCST-R6ST
50 RPM 0-20-8 II 20-SEC.TRIALS
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COMPUTED DERIVED MEASURES FOR S t
BEGFR1 4 7 .6 147»
WARM1 2 5 .2 77o
GAPRE 5 8 .0 177o
TOTPR1 9 7 .3 297o
BEGPR2 19 7 .0 667.
REM 9 9 .5 30%
CORREM 13 3 .5 40%
WARM 3 4 .0 10%
DWI 4 7 .8 14%
TOTPR2 167 .6 50%
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ff 'Hand Age______Hand_
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. . . . ? a . . 7 . . . .
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. 3 
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5
6
7
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9
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Age Hand Age Hand
ST T f f  “ " S3 ■
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3 .J   3 ................ 3 ...................
 1*...............
5 ..f i s h . . 5 .....5...... 5.......
6. J.'fiQ.. .6................6 .............6 . . . . . . . . .
7 . . ( ? # . .  . 7 ....................7 ................7 ....................
8. J?.\sh-. . 8 ...................8 ...............8 ..................
9 . 1 $ ? . . . . 9 . . ...............9 ...............9 ..................
0 .  . 1 0 . . . . . . . . 1 0 . .  M  . . . .  1 0 *  . . . . . . a .
1 . .  t77 . . . 1 1 ............... i i . . ' ...........1 1 .............: . .
2 . . 1 . 5 . . 1  2................ 12..............12............ ..
з . / i l l . . . 1  3 ........ . . . 1 3 ................13........... ..
и . . t 7 . 7 . . i i  i ............... ii* . 11*.. . ' ...........
5 . J & l t . l S .  . ............ 15................ 15................
6. J S T 5 . 1 6 .......... . . . 1 6 ..............1 6 . . . . ..........
7 ..L 4 .0 .
B.AlfP.tB.................1 8 ........    .18..................
9.. i a t
20. J 2 W .  • 20e . . #\ * * .20# ee.ee* *20* •*•••»*«
2 1 ,  no ,  . 2 1  • e • j* * . # 2 1 * e # * * * e * 2 1 * * * e * » * # #
2 2 . 1 3 6 . . 2 2 . . . 7 . . . . 2 2 .......... . . 2  2 ..............
23 ..  ( I f l .  • 23* • • A* • • 23  ......... 23 •#***'••.*
2 l * . . / 7 l 3 . . 2 l » . . . T : . . . 2 l * .................21*.................
CHECK LIST
 check the condition this subject is to be run in:
 clean target
 plug in surge protector
 turn power on the turntable, let turntable warm-up
  pull a data sheet for this condition, fill in information
including tape setting and clock to be used on trial one
 check speed of turntable to be certain it matches condition
 set counter on tape recorder to appropriate setting
  turn off power and load tape— double check that everything
but the power switch is "on”
WHEN THE SUBJECT ARRIV ES, FOLLOW WRITTEN INSTRUCTIONS VERBATIM
■ at the close of the session, debrief the subject
AFTER THE SUBJECT DEPARTS
 double check to see that all important information is on
the data sheet
—  check the condition for the next subject and prepare for
that condition
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Appendix B. Values of Mean-Time-on-Target
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Appendix C. Derived Measures
COMPUTED DERIVED MEASURES
cond. 1 40 rpm
GAIN
14
REM
93
WARM2
-.4
Dwt
35
cREM
93
PROPR
170
PROPO
288
TPROPR
190
TPROPO
272
WARM1
34
cond. 2 50 rpm 16 85 22 37 107 73 211 93 194 30
cond. 3 60 rpm 24 81 10 27 91 42 160 55 151 -1
cond. 4 70 rpm 18 32 10 13 42 10 75 21 70 4
cond. 5 40 rpm
GAIN
30
REM
89
WARM 2 
-.2
Dwt
40
cREM
88
PROPR
154
PROPO
279
TPROPR
168
TPROPO
257
WARM1
24
cond. 6 50 rpm 103 15 55 118 90 252 112 223 12
cond. 7 60 rpm 21 77 20 47 97 22 147 38 121 8
cond. 8 70 rpm 7 52 15 21 67 22 99 26 89 5
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Appendix D. Correlations of Derived Measures
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-  -  -  - P E A R S O N  C C R R E L A T I  0  N C Cl! E F F I  C I  E N T S -
BOTTOM 7 0  RPM GROUP H = 1 0
VAR I AB LE VARI ABLE VAR I AB LE VARI ABLE
P A I R P A I R P A I R P A I R11••11f1 - - - - - - - -
B E G P R i * 3 5 4 9 B E G P R 1 - . 1 0 1 2 B E GP R I • 6 1 4 1 LEGPR 1 . 4 9 9 0
WITH N C 1 0 ) WI TH NC 1 0 ) WITH N C 1 0 ) WITH NC 1 0 )
WARM I S I G . 1 5 7 GAPRE S I G . 3 0 8 TOT PR 1 S I G . 0 2 9 BEGPR2 S I G . 0 7 1
B E GP R I . 5 1 9 4 B E G P R I . 3 7 7 8 b E G F R l 4 9 8 3 BEGP RI . 0 8 5 5
WITH ii C 1 0 ) WI TH NC 1 0 ) WITH >1C 1 0 ) WITH NC 1 0 )
WARM S I G . 0 6 2 REM S I G . 1 4 1 CORREM S I G . 0 7  1 DWT S I G . 4 0 7
B E GP R I 5 7 2 1 WARM1 . 0 7 3  1 KARM1 • 5 b 2 9 WARMl - . 1 4 6 4
WITH NC 1 0 ) WI TH NC 1 0 ) WITH NC 1 0 ) WITH NC 1 0 )
T 0 T P R 2 S I G . 0 4  2 GAPRE S I G . 4 2 0 T O T P R 1 S I G . 0 4 5 BEGPR2 S I G . 3 4 3
WARM 1 0 7 6 WARM! - . 2 1 6 2 WARM 2 2 7 1 WAR M1 - .  1 0 4 5
WITH rJ C 1 0 )  , WITH NC 1 0 ) WITH MC 1 0 ) WITH «C 1 0 )
h ARM S I G . 3 6 4 REM S I G . 2 7  4 CORREM S I G . 2 6 4 DWT S I G . 3 8 7
Vi ARM 1 * * 1 6 0 0 GAPRE . 5 8 5 5 GAPRE • 2 4 1 3 GAPRE - . 3 0 7 6
WI TH NC 1 0 ) WI TH NC 1 0 ) WITH NC 1 0 ) WITH NC 1 0 )
T 0 T P R 2 S I G . 3 0 9 T O T P R 1 S I G . 0 3 8 3 E G P R 2 S I G . 2 5 1 WARM S I G . 1 9 3
GAPPE 0 2 7 6 GAPRE - . 0 7 0 b GAPRE • 2 5 3 4 GAPRE . 2 6 3 5
WITH HI 1 0 ) WITH NC 1 0 ) WI TH NC 1 0 ) WITH NC 1 0 )
REM S I G . 4 7 0 CORREM S I G . 4 2 3 DWT S I G . 2 4 0 TQTF R2 S I G . 2 3 1
T 0 T P R 1 5 0 0 0 T O T P R 1 . 0 9 1 5 T O T P R 1 • 2 6 7 1 TQTP R1 . 2 6 6 3
WITH !'l C 1 0 ) WITH N ( 1 0 ) wI TH NC 1 0 ) WITH NC 1 0 )
BE GP R2 S I G . 0 7 1 WARM S I G . 4 0 1 REM S I G . 2 2 8 CORREM S I G . 2 2 9
T O T P R 1 3 0 6 7 TOTP R1 . 5 3 1 1 6 E G P R 2 * 3 7 1 5 BEGPK2 , 9 3 0 o
WI TH HC 1 0 ) WITH NC 1 0 ) wI TH NC 1 0 ) WITH NC 1 0 )
DWT S I G . 1 9 4 T UTP R2 S I G . 0 5 7 WARM S I G . 1 4 5 REM S I G . 0 0 0
BE GP R2 . 9 4 6 9 BE GP R2 . 3 2 0 0 b E G P R 2 • 9 7 4 0 WARM . 1 9 0 2
WITH NC 1 0 ) WITH NC 1 0 ) WITH NC 1 0 ) WITH NC 1 0 )
CORREM S I G . 0 0 0 DWT S I G . 0 0 2 T 0 T F R 2 S I G . 0 0 0 REM S I G . 2 9 9
WARM f 4 7 2 9 warm . 0 2 7 6 W A R M • 3 2 3 8 REM . 9 5 6 0
WITH NC 1 0 ) WITH NC 1 0 ) WITH . . NC 1 0 ) WITH NC 1 0 )
CORREM S I G . 0 8 4 DWT S I G . 4 7 0 T OT P R 2 S I G . 1 8 1 CORREM S I G . 0 0  0
REM 8 6 4 9 REM . 8 9 6 9 CORREM 7 8 2 1 CORREM . 9 0 3 2
WITH H( 1 0 ) WITH NC 1 0 ) « i T i l N C 1 0 ) WITH NC 1 0 )
DWT S I G . 0 0 1 TOTPR 2 S I G . 0 0 0 ON T S I G . 0 0 4 T O T P R 2 S I G . 0 0  0
DWT . 7 0 9 6
WITH NC 1 0 )
T 0 T P R 2  S I G  . 0 1 1
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P E A R S O N  C O R R E L A T I O N  C O E F F I C I E N T S  -  -  -  
TOP 7 0  RPM GROUP N = 10
VAR I AB LE
P A I R
B E GP R I m  • 1 3 4 8
VARI ABLE
P A I R
B E G P R I • 0 6 7 1
VAR I AB L E
P A I R
B E G P R I • 6 1 6 5
V A R I A B L E
P A I R
B E G P R I • 7 3 5 3
WI TH iv ( 1 0 ) W1 TH NC 1 0 ) WITH NC 1 0 ) w i t h NC 1 0 )
WARM1 S i G . 3 5 S GAPRE S I G . 4 2 7 T UT P R1 S I G . 0 2 9 BE GP R2 S I G . 0 0 8
B E G P R I 6 3 0 6 B E GP R I 2 0 8 6 B E GP R I . 6 5 4 5 B E G P R I 6 2 8 2
WI TH DC 1 0 ) WITH NC 1 0 ) WITH NC 1 0 ) WITH NC 1 0 )
WARM S I G . 0 2 5 REM S I G . 2 8 1 CORREM S I G . 0 2 0 DWT S I G . 0 2 6
B E GP R I • 6 3 0  I WARM1 . 3 8 9 5 iv ARM 1 -  a0 9 1 0 WARM 1 6 1 4 9
WITH NC 1 0 ) WI TH NC 1 0 ) •WITH NC 10} WITH NC 1 0 )
T Q T P R 2 S I G . 0 2 5 GAPRE S I G . 1 3 3 TUTP R1 S I G . 4 0 1 BE GP R2 S I G . 0 2 9
WARM! . 0 1 1 1 WARM1 ^  • 5 7 1 2 WARM 1 -  . 5 9 2 0 WARM 1 • 3 6 4 0
WITH NC 1 0 ) WITH NC 1 0 ) WITH NC 1 0 ) WITH NC 1 0 )
WARM S I G . 4 3 8 REM S I G . 0 4 2 CORREM S I G . 0 3 6 DWT S I G . 1 5 1
WARM I _  #6 1 1 7 GAPRE . 7 1 6 3 GAPRE . 3 8 1 7 GAPRE 1 0 6 5
WI TH N C 1 0 ) WITH NC 1 0 ) WI TH DC 1 0 ) WITH NC 1 0 )
T 0 T P R 2 S I G . 0 3 0 T 0 T P R 1 S I G . 0 1 0 BE GP R2 S I G . 1 3 3 WARM S I G . 3 8 5
GAPRE • 1 4 3 8 GAPRE "* ♦ 0 6 8 3 GAPRE 2 2 1 6 GAPRE 3 4 6 6
WITH NC 1 0 ) WITH NC 1 0 ) WITH NC 1 0 ) WITH NC 1 0 )
REM S I G . 3 4 6 CORREM S I G . 4 2 6 DWT S I G . 2 6 6 T U T P R 2 S I G . 1 6 3
T 0 T P R 1 6 2 1 3 T O T P R 1 3 0 5 1 T O T P R 1 0 1 2 2 T O T P R 1 2 0 4 7
WI TH MC 1 0 ) WITH DC 1 0 ) WITH DC 1 0 ) WITH NC 1 0 )
BE GP R2 S I G . 0 2 8 WARM S I G . 1 9 6 REM S I G . 4 8 7 CORREM S I G . 2 8 5
T 0 T P R 1 3 7 2 1 T O T P R 1 « 6 0 9 4 BE GP R2 3 2 3 7 BEGPR2 . 6 2 0 9
WITH NC 1 0 ) WITH DC 1 0 ) « I T H NC 1 0 ) WITH NC 1 0 )
DWT S I G . 1 4 5 T 0 T P R 2 S I G . 0 3 1 WARM S I G . 1 8 1 REH S I G . 0 2 8
BE GP R2 • 8 7 4 3 BEGPR2 7 5 3 9 BE GP R2 . 9 4 4 8 WARM 3 9 1 4
WITH NC 1 0 ) WITH NC 1 0 ) WITH DC 1 0 ) WITH NC 1 0 )
CORREM S I G . 0 0 0 DWT S I G . 0 0 5 T 0 T P R 2 S I G . 0 0 0 REH S I G . 1 3 2
WARM 2 7 7 8 WARM • 7 0 6 3 i* ARM • 0 3 3 1 REM • 7 7 5 2
WITH NC 1 0 ) WI TH N'C 1 0 ) WITH DC 1 0 ) WITH NC 1 0 )
CORREM S I G . 2 1 9 DWT S I G . O i l T 0 T P R 2 SIC. . 4 6 4 CORREM S I G . 0 0 4
REM • 2 1 9 8 REM 7 5 8 9 CORREM 7 1 4 6 CORREM 8 1 9 7
WITH NC 1 0 ) WITH NC 1 0 ) WI TH" ' NC 1 0 ) WITH NC 1 0 )
DWT S I G . 2 7 1 T 0 T P K 2 S I G . 0 0 5 DwT S I G . 0 1 0 T 0 T P R 2 S I G . 0 0 2
DWT . 5 2 3 9
WI TH NC 1 0 )
T 0 T P R 2  S I G  . 0 6 0
-  P E A R S O N  C O R n t L A j i O N  C O E F F I C I E N T S  
C O N D I T I O N  1 4 0  RPM FOR 8 MI!;(j t e s  p R E - K E S T  P R A C T I C E
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VARI ABLE
P A I R
BE GP RI  
KI TH 
WAR Ml
NC
S I G
1 1 3 1
1 0 )
. 3 7 8
VAR I AB L E
P A I R
B E G P R I
WI TH
GAPRE
NC
S I G
4 7 3 7
1 0 )
. 0 8 3
VAR I AB L E
P A I R
B E G P R I  
WITH 
T O T P R 1
NC * 
S I G
9 0 9 9
1 0 )
. 0 0 0
VARI ABLE
P AI R
'  BEGP RI  
WITH 
BEGPR2
•
NC
S I G
4 3 7 5
1 0 )
. 1 0 3
BE GP RI
KI TH
WARM
NC
S I G
0 3 3 4
1 0 )
. 4 6 4
B E G P R I
WITH
REM
NC
S I G
6 2 7 6
1 0 )
. 0 2 6
B E G P R I
WI TH
CORREM
NC
S I G
7 3 0 0
1 0 )
. 0 0 8
BE GP RI
WITH
DWT
NC
S I G
2 4 9 7
1 0 )
. 2 4 3
B E GP RI
WITH
T 0 T P R 2
NC
S I G
5 4 3 1
1 0 )
. 0 5 2
WARM1
WITH
GAPRE
MC
S I G
0 2 7 2
1 0 )
. 4 7 0
NARK1
WITH
T OT P R1
NC
S I G
1 6 5 4
1 0 )
. 3 2 4
WARM1
WITH
BEGPR2
NC
S I G
4 3 7 5
1 0 )
. 1 0 3
WARM i
KI TH
WARM
NC
S I G
3 3 0 6
1 0 )
. 1 7 5
WARM1
WITH
REM
NC
S I G
2 0 1 9
1 0 )
. 2 8 8
WARH1
WITH
CORREM
NC
S I G .
4 1 2 4  
1 0 )  
.  1 1 8
WAKM1
WITH
DWT
NC
S I G
3 6 4 7
1 0 )
. 1 5 0
WARM1
KI TH
TQTP R2
MC
S I G
0 5 8 1
1 0 )
. 4 3 7
GAPRE 
WITH 
T O T P R 1
NC
S I G
1 9 4 4
1 0 )
. 2 9 5
GAPRE
WITH
0 E G P R 2
NC
S I G
4 0 8 6  
“ 1 0 )  
. 1 2 1
GAPRE
WITH
WARM
NC
S I G
2 9 1 4
1 0 )
. 2 0 7
GAPRE
WITH
REH
MC
S I G
0 9 8 1
1 0 )
. 3 9 4
GAPRE
WITH
CORREM
NC
S I G
0 5 2 8
1 0 )
. 4 4 2
GAPRE
KI TH
DWT
•
NC
S I G
0 8 8 5
1 0 )
. 4 0 4
GAPRE 
WITH 
TOTPR 2
N(
S I G
3 2 0 2
1 0 )
. 1 0 4
T O T P R 1
WITH
BEGPR2
•
NC
S I G
5 0 3 7
1 0 )
. 0 6 9
T UTP R1
WI TH
WARM
* •
NC
S I G
0 1 0 3
1 0 )
. 4 8 9
T O T P R 1
WITH
REM
NC
S I G
8 1 0 9
1 0 )
. 0 0 2
T O T P R 1
WITH
CORREM
ii C 
S I G
9 2 3 7
1 0 )
. 0 0 0
T O T P R 1
WITH
DWT
ii C 
S I G
2 7 6 1
1 0 )
. 2 2 0
T 0 T P R 1
a I T H
T 0 T P R 2
NC
S I G
6 5 6 4
1 0 )
. 0 2 0
B EGP R2
KI TH
WARM
NC
S I G
4 7 3 7
1 0 )
. 0 8 3
BEGPR2
WITH
REM
NC
S I G
5 2 1 3
1 0 )
. 0 6 1
BEGPR2
WITH
CORREM
NC
S I G
3 2 6 5
1 0 )
. 1 7 9
OEGPH 2 
WI r  H 
DWT
NC
S I G
1 1 3 6
1 0 )
. 3 7 7
HEGPR2
WITH
T O T P R 2
•
NC
S I G
7 2 8 6
1 0 )
. 0 0 8
WARM
WITH
REM
NC
S I G
4 7 0 8
1 0 )
. 0 5 5
WARM
WITH
COKRE/1
NC
S I G
0 2 0 2
1 0 )
. 4 7 8
WARM
WITH
OKT
NC
S I G
4 6 1 9
1 0 )
. 0 9 0
WARM
WITH
T OT P R 2
*  •
NC
0 7 4 4
1 0 )
. 4 1 9
REM
WITH
CORREM
NC
S I G
8 7 2 5
1 0 )
. 0 0 0
REH
K I T H
DWT
NC
S I G
1 0 7 3
1 0 )
. 3 0 4
REM
WITH
T 0 T P R 2
NC
S I G
4 8 3 1  
1 0 )  
. 0 7 9
CURREM
WITH
DWT
•
N C 
S I G
3 8 5 6
1 0 )
. 1 3 6
CORREM
WITH
TGTPK2
NC
S I G
5 9 0 5  
1 0 )  
• 0 3 b
DWT
WITH
T 0 T P H 2
NC
S I G
5 4  9 1  
1 0 )
. 0  5 0
-  > _  _ P E A R S U N  c n R R t  L A T i n  il C o E F F I  C I  E N T S -  -
C O N D I T I O N 2 SO RPM WI TH 8 MI NUTES OF P R E - R E S T P R A C T I C E
VAR I AB L E
P A I R
VARI ABLE
P A I R
VAR I AB L E
P A I R
VAR I AB LE
P A I R
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B E GP RI
WI TH
WARH1
•
NC
S I G
1 0 1 8
1 0 )
. 3 9 0
B E GP R I
WITH
GAPRE
NC
S I G
6 2 6 6
1 0 )
. 0 2 6
B E G P R I  
WI TH 
T O T P R 1
NC
S I G
7 6 6 3
1 0 )
. 0 0 5
B E G P R I
WI TH
BE GP R2
!IC
S I G
6 2 1 3
1 0 )
. 0 2 8
B E G P R I
WI TH
WARM
NC
S I G
0 9 2 0
1 0 )
. 4 0 0
B E GP R I
WITH
REM
NC
S I G
3 5 9 5
1 0 )
. 1 5 4
B E GP RI
WI TH
CORREM
MC
S I G
2 9 2 6
1 0 )
. 2 0 6
B E G P R I
WI TH
DWT
•
NC
S I G
3 3 3 6
1 0 )
. 1 7 3
B E GP R I
WI TH
T Q T P R 2
•
MC
S I G
6 1 1 1
1 0 )
. 0 3 0
WAR M 1
WITH
GAPRE
NC
S I G
3 0 6 2
1 0 )
. 1 9 5
WAR M1 
WI TH 
T O T P R 1
•
MC
S I G
5 1 1 1
1 0 )
. 0 6 6
WARM1
WITH
B EGP R2
NC
S I G
0 6 7 8
1 0 )
. 4 2 6
WARM1
WI TH
WARM
"* ■
NC
S I G
2 9 3 2
1 0 )
. 2 0 1
WAR M1
WITH
REM
NC
S I G
1 7 3 6
1 0 )
. 3 1 6
WARM I
WI TH
CORREM
MC
S I G
3 6 1 2
1 0 )
. 1 5 3
WARM 1
WITH
DWT
NC
S I G
3 8 6 9
1 0 )
. 1 3 5
WARM1
WI TH
T 0 T P R 2
MC
S I G
1 6 8 7
1 0 )
. 3 2 1
GAPRE 
WITH 
T O T P R 1
NC
S I G
0 3 6 5  
1 0 )  
.  4 6 0
GAPRE
WITH
BEGPR2
NC
S I G
4 5 7 3
1 0 )
. 0 9 2
GAPRE
WITH
WARM
NC
S I G
1 6 8 8
1 0 )
. 3 2 1
GAPRE
WI TH
REH
NC
S I G
6 7 0 3
1 0 )
. 0 1 7
GAPRE
WITH
CORREM
NC
S I G
7 6 9 6
1 0 )
. 0 0 5
GAPRE
WI TH
DWT
“  •
NC
S I G
3 0 2 5
1 0 )
. 1 9 8
GAPRE
WITH
T 0 T P R 2
NC
S I G
4 0 8 4
1 0 )
. 1 2 1
T O T P R 1
WITH
BE GP R2
NC
S I G
6 1 1 8
1 0 )
. 0 3 0
T O T P R 1
W I T H
WARM
NC
S I G
1 9 9 4
1 0 )
. 2 9 0
T O T P R 1
WI TH
REM
MC
S I G
0 5 2 9
1 0 )
. 4 4 2
T O T P R 1
WITH
CURREM
NC
S I G
0 7 7 1
1 0 )
. 4 1 6
T O T P R 1
WI TH
DWT
NC
S I G
3 8 6 4
1 0 )
. 1 3 5
T O T P R 1 
WITH 
TOTPR 2
NC
S I G
5 5 3 5
1 0 )
. 0 4 8
BEGPP,  2
WI TH
WARM
NC
S I G
0 9 2 8
1 0 )
. 3 9 9
B EGP R2
WITH
REM
NC
S I G
6 1 0 5  
1 0 )  
. 0 2 3
BEGPR2
WI TH
CORREM
NC
S I G
6 9 5 6
1 0 )
. 0 1 3
BE GP R2
KI T H
DWT
NC
S I G
6 3 6 9
1 0 )
. 0 2 4
B E GP R2
WI TH
T 0 T P R 2
NC
S I G
9 0 4 9
1 0 )
. 0 0 0
WARM
'WITH
REM
MC
S I G
3 1 2 6
1 0 )
. 1 9 0
WARM
WI TH
CORREM
NC
S I G
3 4 3 9
1 0 )
. 1 6 5
WARM
WI TH
DWT
NC
S I G
1 9 1 3
1 0 )
. 2 9 8
WARM
WI TH
T 0 T P R 2
NC
S I G
0 9 1 4
1 0 )
. 4 0 1
REM
WITH
CORREM
NC
S I G
7 8 4 4
1 0 )
. 0 0 4
REH
WI TH
DWT
NC
S I G
6 1 7 9
1 0 )
. 0 2 8
REM
WITH
TUTPH2
NC
S I G
5 3 8 2
1 0 )
. 0 5 4
CURREM
WITH
DWT
•
MC
S I G
4 8 3 4
1 0 )
. 0 7 6
CORREM
WITH
T 0 T P R 2
NC
S I G
5 9 2 4
1 0 )
. 0 3 6
DWT 
WI TH 
TOTP R 2
NC
S I G
2 7 6 9  
1 0  ) 
. 2 1 9
_  _ - - P E A K S O N  C O R R E L A T I  0  U C 0 E r F I  C I  E N T S -  -
V A R I A B L E
P A I R
V Ak l AB LE
P A I R
V AR I AB L E
P A I R
VARI ABLE
P AI R
B E G P R I
WI TH
WARM1
NC
S I G
2 5 7 3
1 0 )
. 2 3 6
BE GP RI
wI TH
GAPRE
l-C
S I G
2 1 1 5
1 0 )
. 2 7 9
B E G P R I  
WITH 
T O T P R 1
NC
S I G
8 0 3 8  
1 0 )  
. 0 0  3
UEGPR1
WITH
BEGPR2
NC
S I G
2 6 9 5
1 0 )
. 2 2 6
B E G P R I  - . 3 1 3 6  B E GP R I  . 0 9 0 2  B E G P R I  - . 2 2 8 1  BE GP RI  - . 0 6 b 2
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WITH
WARM
N(  1 0 )  
S I G  . 1 8 9
WITH
REM
NC
S I G
1 0 )
.  4 0 2
8 E GP R 1
' WITH
T O T P R 2
. 1 7 1 6  
NC 1 0 )  
S I G  . 3 1 8
WARM 1
WI TH
GAPRE
NC
S I G
0 3 6 7
1 0 )
. 4 6 0
WARM1
WITH
WARH
- . 1 1 4 9  
N ( 1 0 )  
S I G  . 3 7 6
WAR Ml
WITH
REM
NC
S I G
0 2 9 4
1 0 )
. 4 6 9
WAR H 1
WI TH
T O T P R 2
. 3 0 2 0  
NC 1 0 )  
S I G  . 1 9 8
GAPRE 
WITH 
T O T P R 1
NC
S I G
6 1 0 7
1 0 )
. 0 3 0
GAPRE
WITH
REH
- . 7 1 6 1  
NC 1 0 )  
S I G  , 0 1 0
GAPRE
WI TH
CORREM
MC
S I G
5 4 2 6
1 0 )
. 0 5 3
T O T P R 1
WI TH
BEGPK2
. 4 4 7 3  
NC 1 0 )  
S I G  . 0 9 7
T O T P R 1
WI TH
WARM
NC
S I G
0 3 6 2
1 0 )
. 4 6 0
TOTPR t
WITH
DWT
- . 4 3 6 1  
NC 1 0 )  
S I G  . 1 0 4
T O T P R 1
WITH
T DT P R 2
NC
S I G
5 5 7 4
1 0 )
. 0 4 7
QEGPR2
WI TH
CORREM
. 5 2 3 4  
IH 1 0 )  
S I G  . 0 6 0
BEGPR2  
« I TU 
DWT
NC
S I G
2 4 4 3  
1 0 )  
. 2 4 8
WARM
WI TH
CORREM
. 3 1 4 7  
N C 1 0 )  
S I G  . 1 8 3
WARM
WITH
DWT
NC
S I G
1 1 3 2
1 0 )
. 3 7 3
REM
WITH
DWT
. 6 3 0 5  
HI  1 0 )  
S I G  . 0 2 5
REM
WITH
TOT P R 2
NC
S I G
2 7 4 5
1 0 )
. 2 2 1
DWT
WITH
T O T P R 2
- . 3 0 1 3  
N C 1 0 )  
S I G  . 1 9 9
P E A R S O N  C O R R E L
C O N D I T I O N  4 7 0  RPH FOR 3 MI NUT ES  CF PKE
VAR I AB L E VARI ABLE
P A I R P AI R
B E GP RI • 1 4 7 1 BE GP RI 4 0 8  2
WITH. NC 1 0 ) WI TH NC 1 0 )
WARM1 S I G . 3 4 2 GAPRE S I G . 1 2 1
B E G P R I • 7 1 4 5 BEGPR 1 2 104
WITH NC 1 0 ) WITH NC 1 0 )
WARM S I G . 0 1 0 HEM S I G . 2 5 2
WITH
CORREM
NC
S I G
1 0 )
. 2 6 3
WITH
DWT
NC
S I G
1 0 )
. 4 2 8
WAHM1 
WI TH 
T O T P R 1
•
NC
S I G
0 7 9 4
1 0 )
. 4 1 4
WARH1
WITH
BEGPR2
NC
S I G
0 1 5 7
1 0 )
. 4 8 3
WARN1
WITH
CORREM
NC
S I G
1 5 0 9
1 0 )
. 3 3 9
WAHM1
WITH
DWT
NC
S I G
3 5 0 7
1 0 )
. 1 6 0
GAPRE 
WITH 
BEGPR 2
NC
S I G
3 1 4 0
1 0 )
. 1 8 8
GAPRE
WITH
WARM
NC
S I G
2 9 9 5
1 0 )
. 2 0 0
GAPRE
WI TH
DWT
NC
S I G
7 4 2 4
1 0 )
. 0 0 7
GAPRE
WITH
T 0 T P R 2
NC
S I G
6 4 2 7
1 0 )
. 0 2 3
T O T P R 1
WITH
REM
NC
S I G
3 0 2 6
1 0 )
. 1 9 3
T O T P R t
WITH
CORREM
*  •
NC
S I G
4 0 1  4 
1 0 )  
. 1 2 5
DEGPR2
WITH
WARM
•
NC
S I G
5 5 5 4  
1 0 )  
. 0 4  8
BEGPR2
WITH
REM
NC
S I G
0 6 1 3  
1 0 )  
.  4 3 3
B EGP R2  
« 1TH 
T O T P R 2
NC
S I G
8 1 5 1
1 0 )
. 0 0 2
WARM
WITH
REM
NC
S I G
6 2 2 4
1 0 )
. 0 2 7
WARM
WITH
T OT P R 2
NC
S I G
3 9 0 7
1 0 )
. 1 3 2
REM
WITH
CURRF.M
NC
S I G
5 4 6 9
1 0 )
. 0 5 1
CORREM
WITH
DWT
NC
S I G
8 8 3 6 
1 0 )  
. 0 0 0
CORREM
WITH
T 0 T P R 2
NC
S I G
0 9 0 2
1 0 )
. 4 0 2
I O N C U E F F I  C I  E N T S -  -
R ES T P R A C T I C E
VAR I AB LE VARI ABLE
P A I R P AI R
- - - - - - - - - - - - - - - -
B E G P R I . 9 5 1 9 BE GP RI . 7 2 6 0
* I TH MC 10 ) WITH NC 1 0 )
T O T P R I S I G  . 0 0 0 L EGP R2 S I G . 0 0 9
l iEG PR 1 . 5 1 9 4 b E G P K l « 2 4 2 6
WITH NC - 1 0 ) wI TH NC 1 0 )
CORREM S I G  . 0 6 2 DWT S I G . 2  60
60
B E GP RI • 7 7 3 2 WARM 1 - . 1 3  2 8 WARMl . 1 7 2 1 WARMl - . 1 2 6 0
WITH N( 1 0 ) WITH N C 1 0 ) WI TH NC 1 0 ) WITH NC 1 0 )
TOTPR 2 S I G . 0 0 4 GAPRE S I G . 1 0 6 T O T P R I S I G . 3 1 7 BEGPK2 S I G . 3 6 2
WARN 1 4 8 3 5 WARMl . 1 2 9 9 WARM! 1 2 4 8 WARMl . 5 6 4 5
WITH N ( 1 0 ) WITH NC 1 0 ) WITH NC 1 0 ) WITH NC 1 0 )
WARH S I G . 0 7 3 REH S I G . 3 6 0 CORREM S I G . 3 6 6 DWT S I G . 0 4 5
WARMl • 0 6 6 2 GAPRE . 5 7 7 3 GAPRE 6 4 2 1 GAPRE . 4 1 4 1
WITH NC 1 0 ) WI TH u c 1 0 ) WI TH NC 1 0 ) KI TH NC 1 0 )
T OT P R 2 S I G . 4 2 8 T O T P R 1 S I G . 0 4 0 I 3EGPR2 S I G . 0 2 3 WARM S I G . 1 1 7
GAPRE 01 8 8 3 GAPRE .  3 3 7 5 GAPRE 6 2 1 9 GAPRE . 5 9 9 8
WITH NC 1 0 ) WITH NC 1 0 ) WI TH NC 1 0 ) WITH NC 1 0 )
REH S I G . 3 0 1 CORREM S I G . 1 7 0 DWT S I G . 0 2 7 T 0 T P R 2 S I G \ .  0 3 3
T O T P R 1 • 7 4 3 5 TOTPR 1 . 5 8 5 1 T 0 T P R 1 2 4  3 4 T O T P R 1 . 4 6 5 3
WI TH N( 1 0 ) WI TH AC 1 0 ) WITH MC 1 0 ) WITH C 1 0 )
BE GF R2 S I G . 0 0 7 WARM S I G . 0 3 8 REM S I G . 2 4 4 CORREM S I G . 0 8 6
T O T P R 1 • 3 0 8 8 T 0 T P R 1 . 7 9 2 1 B E GP R 2 • 7 3 5 2 BEGPR2 . 7 4 6 6
WITH NC 1 0 ) WI TH NC 1 0 ) WI TH NC 1 0 ) WITH NC 1 0 )
DWT S I G . 1 3 2 T 0 T P R 2 S I G . 0 0 3 WARM S I G . 0 0 8 REM S I G . 0 0 7
BECPP. 2 9 0 7 7 BE GP R2 . 7 5 1 7 L E G P R 2 9 6 4  1 WARM . 2 9 7 6
WITH fi t 1 0 ) WITH NC 1 0 ) WI TH NC 1 0 ) KI TH NC 1 0 )
CORREM S I G . 0 0 0 dwt S I G . 0 0 6 T 0 T P R 2 S I G .  u o o REM S I G . 2 0 2
WARM 6 9 2 2 WARM . 6 1 3 0 WARM 06 3 3 5 REM . 6 9 5 0
WITH MC 1 0 ) WITH NC 1 0 ) WITH NC 1 0 ) KI TH N C 1 0 )
CURREM S I G . 0 1 3 DWT S I G . 0 2 8 T 0 T P R 2 S I G . 0 2 3 CORREM S I G . 0 0 0
REH 6 1 6 8 REM . 7 1 7 6 CORREM m7 5 3 3 CORREM . 8 4 3 4
WI TH NC 1 0 ) WITH MC 1 0 ) WITH NC 1 0 ) WITH NC 1 0 )
OWT S I G . 0 2 9 T 0 T P R 2 S I G . 0 1 0 DWT . S I G . 0 0 6 T 0 T P R 2 S I G . 0 0 1
DWT . 5 6 1 9
WITH NC 1 0 )
T 0 T P R 2 S I G . 0 4 5
P E A R S O N  C O R R E G A T I  0  U C 0 E F F I  C I  E N T S «■> —
C O N D I T I O N  5 4 0  RPM FOR 1 4  MI NUT E S  P R E - R E S T  P R A C T I C E
V AR I AB L E VARI ABLE VAR I AB LE  ’ VARI ABLE
P A I R P A I R P A I R P A I R
----------------------- - - - - — - - - - - - - - - -
B E GP R I 2 o 8 7 BEG PH 1 - . 6 1 2 9 BE G P R I 9 2 8 9 BEGPRI . 2 8 8 .
WI TH NC 1 0 ) WITH NC 1 0 ) WI TH ?;( 1 0 ) WITH • M  1 0 '
WARMl S I G . 2 2 6 GAPRE S I G . 0 3 0 T 0 T P R 1  S I G . 0 0 0 BEGPK2 S I G  . 2 1
B E G P R I 2 1 6 9 BE GP RI . 4 38 1 B E G P R I 6 2 2 7 BE GP RI - . 3 7 9
WI TH NC 1 0 ) W I TH NC 1 0 ) WI TH MC 1 0 ) WITH N C m  1
WARM S I G . 2 7  4 REM S I G . 1 0 3 CURREM S I G . 0 2 7 DWT S I G  . 1 3 5
B E G P R I 5 1 7 9 WARMl . 2 3 3 3 WARMl 4 8 2 2 WARMl •  101) .
WI TH NC 1 0 ) W I TH MC 1 0 ) WI TH N ( 1 0 ) WITH N C 1 0 /
T 0 T P R 2  S I G . Otj 3 GAPRE S I G . 2 5 8 T O T P R 1 S I G . 0 7 9 BEGPR2 S 1 G .  3 ti./
61
WARH 1 . 1 0 5 7 WARMl - . 6 4 5 9 WARMl 6 8 7 0 WARMl 3 7 4 k
WITH N(  1 0 ) WITH NC 1 0 ) WI TH :i ( 1 0 ) WITH NC 101
WARM S I G  . 3 8 6 REH S I G . 0 2 2 CORREM S I G . 0 1 4 DWT S I G . 1 4 3
WARMl . 3 1 6 7 GAPRE - . 3 2 5 7 GAPRE 2 2 9 8 GAPRE 7 4 4 5
WITH NC 1 0 ) WITH NC 1 0 ) WI TH H( 1 0 ) WI TH NC 1 0 )
T 0 T P R 2 S I G  . 1 8 6 T O T P R 1 S I G . 1 7 9 B E C P R 2 S I G . 2 6 2 WARH S I G . 0 6 7
GAPRE - . 3 7 3 6 GAPRE - . 0 1 2 6 GAPRE 1 7 3 4 GAPRE • 1 7 4 0
WITH N(  1 0 ) WITH NC 1 0 ) WI TH NC 1 0 ) WITH NC 1C)
REH S I G  . 1 4 4 CORREM S I G . 4 8 6 u w r S I G . 3 1 6 T D T P R 2 S I G . 3 1 b
T O T P R 1 . 4 1 5 9 T 0 T P H 1 . 0 0 3 6 T O T P R 1 _ 6 3 I 1 i 1 -  m7i . b  i
WITH N C 1 0 ) WITH NC 1 0 ) WITH C 1 0 ) WITH NC 10
BEGPR2 S I G  . 1 1 6 WARM S I G . 4 9 6 REM S I G . 0 1 4 CORREM S I G . o n  ,
T O T P R 1 - , 6 0 6 5 TOTPR 1 . 7 4 0 8 BE GP R2 • 6 9 3 1 BE GP R2 -  . 3 4 1
WITH N C 1 0 ) WITH NC 1 0 ) WITH H C 1 0 ) WITH NC 10  :
DWT S I G  . 0 3 2 TOTPR 2 S I G . 0 0 7 W ARM S I G . 0 1 3 HEM S I G . l b . '
BEGPR2 - . 0 0 6 4 BEGPR2 - . 1 3 7 7 BE GP K2 7 4 4 7 WARM 4 8 8  3
WITH MC 1 0 ) WITH N< 1 0 ) WI TH NC 1 0 ) WITH NC 10  j
CORREM S I G  . 4 9 3 DWT S I G . 3 5 2 TGTP K2 S I G . 0 0 7 REM S I G . 0 7 -
WASH - . 0 0 3 6 WARM . . 1 0 3 6 WARM 4 9 4 0 REM • 8 7  4
WI TH MC 1 0 ) WITH NC 1 0 ) WITH NC 1 0 ) WITH NC 1 0 ,
COHP.EM S I G  . 4 9 6 DWT S I G . 3 8 8 T 0 T P R 2 S I G . 0 7  3 CORREM S I G . 0 0
REH . 6 6 5 4 REM . . 6 9 6 1 CORREM 7 0 6 4 CORREM 5 2 2  .
WITH MC 1 0 ) WITH NC 1 0 ) WI TH ■ c 1 0 ) w l  Til HC 10 :
DWT
DWT 
WI TH 
TOTPR 2
S I G  . 0 1 7
- . 7 3 6 5  
NC 1 0 )  
S I G  . 0 0 8
T 0 T P R 2 S I G . 0 1 3 DWT S I G . 0 1 1 T 0 T P R 2 S I G • O b i
______ P E A R S O H  C O R H E D A T I  0  H C 0 E F F I  C I  E N I  S -  _
5 0  RPM 11 MI NUTES OF P R E - R E S T  F H A C T I C E
VAR I AB LE VARI ABLE VAR I AB L E v a r i a b l e
P A I R P AI R P A I R P A I R
--------- ---------
BE GP RI . 3 3 0 4 B E  G F R 1 - . 7 0 6 4 B E G P R I 9 2 B 3 BE GP RI . 7 0 3
WITH NC 1 0 ) WITH. NC 1 0 ) WITH ; ( 1 0 ) WITH NC !■ .
WARMl S I G  . 1 7 6 GAPRE S I G  . 0 1 1 T O T P R i  s ; g .  {■ 0 0 ■' EGPP2 S I G .  o ! .
B E G P R I . 2 2 1 3 B E GP R I - . 3 2 1 8 B E G P R I US 1 1 b E ' j P "  1 v* •
WITH H  C 1 0 ) « I TH N C 1 0 ) WI TH c 1 0 ) WITH - C 10 >
* ARM S I G  . 2 6 9 KEM S I G  . 1 8 2 CORREM S I C . 4 0 1 DWT S I G . 4 2  ;
B E G P R I . 6 3 2 0 WARMl -  .  6 2 6 6 WARMl 1 8 9 8 WARMl - . 1 3 c  ;
WITH C 1 o ) WITH L C 1 0 ) WI TH ,\ic 1 0 ) WITH NC 10 1
T 0 T P R 2 S I G  . 0 2 5 GAPRE 5  I G . 0 2 6 T UTP R 1 S I C . 3 0 0 BEGPR2 S I C . 3 5 2
WARM 1 - . 1 6 2 4 WARM I - . 0 2 4  1 wARMl 10 2 4 WARMl . 1 4 H 3
WITH N C 1 U ) WITH N C 1 0 ) WI TH c 1 0 ) WITH NC 1 0 )
WARM S I G  . 3 8 9 REH S I G  . 4 7 4 CORREM S I C . 3 3 9 DWT S I G . 3  41
62
WARMl
WI TH
T QT P R 2
NC
S I G
1 4 6 0
1 0 )
. 3 4 4
GAPRE
wI TH
T OTP R1
NC
S I G
4 4 3 1
1 0 )
. 1 0 0
GAPRE
WI TH
B E GP R2
NC
S I G
1 8 9 5
1 0 )
. 3 0 0
GAPRE
WITH
WARM
NC
S I G
4 0 5 r
1 0 )
. 1 2 . '
GAPRE
WI TH
REH
NC
S I G
1 8 2 5
1 0 )
. 3 0 7
GAPRE
WITH
CORREM
NC
S I G
1 4 5 3
1 0 )
. 3 4 4
GAPRE
WITH
DWT
NC
S I G
1 2 5 9
1 0 )
. 3 6 5
GAPRE
WITH
T 0 T P K 2
* •
NC
S I G
078. - .
1 0 ;
. 4 1 5
T O T P R 1
WITH
B EGP R2
H(
S I G
8 0 3 5
1 0 )
. 0 0 3
TUT PR 1
WI TH
WARM
•
NC
S I G
1 4 5 3
1 0 )
. 3 4 4
T O T P R t
'WITH
REH
a t
S I G
3 3 9 2  
1 0 )  
.  1 6 9
T O T P R 1
WITH
CORREM
NC
S I G
1 5 7 7
1 0 )
. 3 3 2
T O T P R 1
WITH
DWT
M(
S I G
0 9 5 0
1 0 )
. 3 9 7
T OTP R1  
•WITH 
T O T P H 2
NC
S I G
7 5 3 6
1 0 )
. 0 0 6
BE GP R2
WI TH
WARM
NC
S I G
3 0 4 1  
1 0 )  
.  1 9 7
BEGPR 2
WITH
REH
NC
S I G
1 1 4 4
1 0 )
. 3 7 .
BEGPR2
WITH
CORREM
•
NC
S I G
3 0 5 9
1 0 )
. 1 9 5
BEGPR2
WITH
DWT
NC
S I G
2 3 3 5
1 0 )
. 2 5 3
EEGPR 2
wI TH
T C T P R 2
n  C 
S I G
9 6 S 0
1 0 )
.  0 0 0
WARH
WITH
REM
^ *
NC
S I G
0 9 0 w
1 0 )
. 4 0 1
'WARM
WITH
CORREM
NC
S I G
6 5 3 4
1 0 )
. 0 2 0
'WARM
WITH
DWT
!i{
S I G
3 1 0 8
1 0 )
. 1 9 1
WARM 
WITH 
T O T P R 2
JC
S I G
2 8 0 3
1 0 )
. 2 1 o
REM
WITH
CORREM
NC
S I G
6 9 4 3
1 0 )
. 0 1 3
REM
WITH
D'WT
NC
S I G
0 7 3 2
1 0 )
. 4 1 5
REM
WITH
T O T P R 2
NC
S I G
1 0 6 7
1 0 )
. 3 8 5
CORREM
WITH
UwT S I G
1 6 0 5
1 0 )
. 3 2 9
CORREM
WITH
T 0 T P R 2
N C
S I G
2 8 3 1  
1 0 )  
.  2 1 H
DwT
WI TH
T O T P P 2
?l (
o 1G
4 2 4 7  •" 
1 0 )  
. 1 1 1
_  -  -  - P E A R S O N  C O R H E L A T I  0  N C 0 E F F I  C I  E N T S -  -
CON DI T I O Ni 7 6 0  RPM POR 9 MI NUTES OF P R E - R E S T  P R A C T I C E
V AR I AB L E
P A I R
B E G P R I
WI TH
wARMl
NC
S I G
2 5 4 5
1 0 )
. 2 3 9
VARI ABLE
P A I R
B E G P R I
WITH
GAPRE
NC
S I G
3 1 2 2
1 0 )
. 1 9 0
VAR I AB L E
P A I R
B E GP R I  
WITH 
T O T P R 1
« ( 
S I G
6 3 6  2 
1 0 )  
. 0 2 4
VAR I AB LE
PAL
B E G P R 1
WITH
13EGPR2
NC
S I G
1 37  7: 
10  ) 
. 3 5 3
3 E G P R 1
WITH
WARM
MC
S I G
0 1 3 4
1 0 )
. 4 3 5
B E GP R I  
W1 TH 
REM
«
EC
S I G
1 1 0 0  
1 0 )  
.  3R1
BE GP RI  
V I TH 
CURRF.M
N C • 
S I G
l 2 C 8
1 0 )
. 3 6 1
BEGPRI
WITH
DWT
»
N C 
S I G
1 0 2 4
1 0 )
. 3 8 9
B E G P R I
WI TH
T OT P H2
MC
S I G
2 0 1 5
1 0 )
. 2 3 3
WARMl 
* I T  n 
CAPRE
MC
S I G
o 2 5  1 
1 0 )  
. 0 2 7
« ARM 1 
w 1 TH 
T O T P R 1
; u
S I G
2 1 5 7
1 0 )
. 2 7 5
* ARM 1
wI TH
0 E G P R 2
N C
S I G
B i l l  I 
1 0 )  
. 0 3 3
WARMl 
WITH 
WAR H
t< c
S I G
0 4 5 1
1 0 )
. 4 5 1
WARMl
WITH
REM
NC
S I G
5 7 4 1
1 0 )
. 0 4 1
WARMl
- I T H
CORREM
NC 
3  I  L
6 5 1 1  
1 0 )  
. 0 2 1
WARM 1
w U H
DWT
*  •
N I 
S I G
4 5 7 3  
1 0  ) 
. 0 9 /
WARMl
WI TH
T OT P K2
MC
S I G
5 0 6 8  
1 0 )  
.  0t>7
GAPRE 
. ( I TH 
T O T P R I
NC
S I G
4 7 6 1  
1 0 )  
. OH 2
GAP k E  
W I  Til 
BEGPR2
NC
S I G
2 4 8 0
1 0 )
. 2 4 5
GAPRE
WITH
wARM
NC
S I G
3 1 6 1
1 0 )
. 1 8 7
63
GAPRE 3 0 0 7 GAPRE - . 5 4 0 6 GAPRE -  . 5 4 5 3 GAPRE . 0 9 2 6
WITH NC 1 0 ) WITH N( 1 0 ) WI TH NC 1 0 ) WITH NC 1 0 )
REH S I G . 1 9 9 CURREM S I G . 0 5 3 DWT S I G . 0 5 2 T 0 T P H 2 S I G . 3 9 9
T O T P R 1 * • 1 1 2 9 T O T P R 1 - . 0 1 2 2 T O T P R 1 _ 4 9 8 2 T O T P R 1 * • 5 4 5 5
WITH N( 1 0 ) WITH HC 1 0 ) WI TH NC 1 0 ) WITH NC 1 0 )
B EGP R2 S I G . 3 7 8 WARM S I G . 4 3 7 RErl S I G . 0 7 1 CORREM S I G . 0 5 1
TOTPR 1 6 3 9 1 T O T P R 1 . 2 4 3 3 6 E G P R 2 0 4 2 6 BEGPH2 • 7 7 2 2
WITH N( 1 0 ) WITH N( 1 0 ) WI TH NC 1 0 ) WITH NC 1 0 )
DWT S I G . 0 2 3 T 0 T P R 2 S I G . 2 1 9 WARM S I G . 4  54 REM S I G . 0 0 4
BE GP R2 * 8 6 5 3 t l EGPR 2 . 6 5 9 4 HEGPR2 8 2 6 9 WARM * • 4 3 2 4
WITH NC 1 0 ) WITH N C 1 0 ) WI TH N( 1 0 ) WITH NC 1 0 )
CORREM S I G . 0 0 1 DWT S I G . 0 1 9 TUTP K2 S I G . 0 0 2 REM S I G . 1 0 6
WARM 2 2 1 3 WARH - . 1 4 1 0 WARH * • 0 1 6 9 REM . 7 8 3 6
WITH NC 1 0 ) WI TH MC 1 0 ) WITH NC 1 0 ) WITH NC 1 0 )
CORREM S I G . 2 6 9 DWT S I G . 3  4 9 T 0 T P R 2 S I G . 4 8 1 CORREM S I G . 0 0 4
REH • 8 5 9 6 REH . 4 9 3 3 CORREM • 8 3 2 4 CORREM • 5 2 2 8
WITH ilC 1 0 ) WITH NC 1 0 ) wI TH NC 1 0 ) WITH NC 1 0 )
OwT S I G . 0 0 1 TOTPR 2 S I G . 0 7 4 DWT S I G . 0 0 1 TOTPR2 S I G . 0 6 1
DwT . 1 9 0 8
ITH M( 1 0 )
T 0 T P R 2  S I G  . 2 9 9
-  -  -  -  P E A R S O H  C O R R E L A T I  0  N C U E F F I  C I  E N T S -  -
C O N D I T I O N  8 7 0  RPM FOR 8 Ml? i UT ES OF P R E - R E S T  P R A C T I C E
VAR I AB L E VARI ABLE VAR I AB LE VARI ABLE
P A I R P A I R P A I R P AI R
------------------ __ ._____ ________ - - - - - - - -
u E G F R 1 2 2 1 9 BEG PR 1 4 0 9 2 B E GP RI . 8 8 2 3 BEGPRI • 7 7 2 0
WI TH EC 1 0 ) wI TH MC 1 0 ) WITH N C 1 0 ) WITH NC 1 0 )
WARMl  S I G . 2 6 9 GAPRE S I G . 1 2 0 T O T P R 1 S I G  . 0 0 0 BEGPR2 S I G . 0 0  4
B E G P R I 6 0 6 4 S E G P R l 3 6 4 2 B E G P R I . 6 6 3 7 BEGPRI . 5 5 5 3
WI TH MC 1 0 ) WITH NC 1 0 ) WITH W C 1 0 ) WITH NC 1 0 )
WARM S I G . 0 3 2 REil S I G . 1 5 0 CORREM S I G  . 0 1 8 DWT S I G . 0 4 8
B E G P R I 7 0 3 7 WARMl m 1 3 3 4 WAR M 1 • ■ , 2 0 7 6 WARMl - . 2 6 1 7
■WITH NC 1 0 ) WITH NC ’ 1 0 ) wI TH ii C 1 0 ) WITH NC 1 0 )
T 0 T P R 2  S I G . 0 1 1 GAPRE S I G . 3 5 7 T O T P R 1 S I G  . 2 6 2 BEGPR2 S I G . 2 3 3
WARMl 6 3 7 3 wAKMl 6 3 4 4 WARM 1 - . 3 1 7 7 WARM 1 . 1 6 9 6
wI T H NC 1 0 ) WITH « c 1 0 ) WITH N C 1 0 ) WITH NC 1 0 )
iv A R H S I G . 0 2 4 REM S I G . 0 2 4 CURREM S I G  . 1 8 6 O'NT S I G .  3 0 0
wARMl 3 8 0 1 GAPRE 0 5 7 3 GAPRE - . 2 8 5 4 GAPRE - . 6 3 9 7
WI TH NC 1 0 ) n I TI I w C 1 0 ) WITH N C 1 0 ) WITH NC 1 0 )
T 0 T P R 2  S I G . 1 3 9 TUTPH1 S I G . 1 3 8 UEGPR2 S I G  . 2 1 2 WARM S I G . 0 2 3
GAPRE 1 6 3 4 GAPRE • 4 9 5 2 GAPRF. - . 3 h 57 GAPRE - . 2 4 3 2
WI TH NC 1 0 ) WITH N C 1 0 ) wI TH H C 1 0 ) WITH N C 1 0 )
REH S I G . 3 0 6 CORREM S I G . 0 7 3 DWT S I G  . 1 6 4 T 0 T P R 2 S I G . 2 4 9
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T O T P R 1
WI TH
B E GP R2
. 6 9 7 1  
N ( 1 0 )  
S I G  . 0 1 3
T O T P R 1
WITH
WARM
NC
S I G
. 3 5 1 9
1 0 )
. 1 5 9
T O T P R 1
WITH
REH
. 2 9 5 3  
NC 1 0 )  
S I G  . 2 0 4
T O T P R 1
WI TH
CORREM
NC
S I G
4 7 0 9
1 0 )
. 0 8 5
T O T P R I
KI TH
DWT
. 4 3 0 4  
H ( 1 0 )  
S I G  . 0 8 0
T O T P R 1
WITH
T 0 T P R 2
NC
S I G
. 6 4 1 4
1 0 )
. 0 2 3
BEGPK2
KI TH
WARM
. 2 1 8 0  
NC 1 0 )  
S I G  . 2 7 3
BEGPR 2
WITH
REM
•
HC
S I G
8 4 4 1
1 0 )
. 0 0 1
BE GF R2
WI TH
CORREM
. 9 5 0 5  
M C 1 0 )  
S I G  . 0 0 0
BE GP R2
« I T H
DWT
NC
S I G
. 7 1 9 1
1 0 )
. 0 1 0
BE GP R2
WI TH
TQTP K2
. 9 8 3 2  
NC 1 0 )  
S I G  . 0 0 0
W ARM 
WITH 
REM
NC
S I G
2 4 1 9
1 0 )
. 2 5 0
WARM
WI TH
CORREM
. 2 5 0 7  
ri C 1 0 )  
S I G  . 2 4 2
WARM
KI TH
DWT
NC
S I G
. 3 8 0 1
1 0 )
. 1 3 9
WARM
WITH
T UT P R 2
. 0 8 2 4  
NC 1 0 )  
S I G  . 4 1 0
REM
WITH
CORREM
HC
S I G
8 7 8 7
1 0 )
. 0 0 0
REM
WITH
DWT
. 5 1 8 5  
« (  1 0 )  
S I G  . 0 6 2
REM 
KI TH 
T O T P R 2
NC
S I G
. 9 0 3 0
1 0 )
. 0 0 0
CORREM
WI TH
DWT
. 7 0 3 1  
w C 1 0 )  
S I G  . 0 1 2
CURREM
WITH
T 0 T P R 2
NC
S I G
9 4 2 8
1 0 )
. 0 0 0
DWT
WITH
T O T P R 2
. 6 2 5 1  
;; t  i o )  
S I G  . 0 2 7
.... P E A R S O N  C O R R E L A T I  0  M C 0  E ?  F I  C I  E N T S -  -
4 0  RPM TARGET S P E E D N = 2 0
V AR I AB L E
P A I R
B E G P R I  
WI TH 
WARM 1
. 1 3 1 3  
Hi  2 0 )  
S I G  . 2 9 1
VARI ABLE
P A I R
BEGFR1
KI TH
GAPRE
NC
S I G
. 5 6 4 2
2 0 )
. 0 0 5
VARI ABLE
P A I R
BE GP RI  
WITH 
T O T P R 1
. 9 1 7 9  
NC 2 0 )  
S I G  . 0 0 0
VAR I AB LE
P A I R
b E G P R l
WITH
6 E G P R 2
NC
S I G
3 6 8 5
2 0 )
. 0 5 5
B E G P R I
WI TH
WARM
- . 1 3 4 8  
N ( 2 0 )  
S I G  . 2 a 5
B E GP RI
WITH
REM
NC
S I G
, 5 0 6 3
2 0 )
. 0 1 1
BE GP RI
WITH
CORREM
- . 6 5 1 4
NC 2 0 )  
S I G  . 0 0 1
B E G P R I
WITH
DWT
NC
S I G
3 3 1 1  
2 0 )  
. 0 7 7
S E G P P 1
WI TH
T 0 T P R 2
.  5 3 0 6  
fl C 2 0 )  
S I G  . 0 0 8
WARMl
WITH
GAPRE
LC
S I G
. 0 9 3 9
2 0 )
. 3 4 7
WARMl 
WITH 
T O T P R 1
. 3 3 6 7  
NC 2 0 )  
S I G  . 0 4 6
WARMl
WITH
BEGPR2
NC
S I G
0 6 1 2  
2 0 )  
. 3  9 9
WARMl
WITH
WARM
- . 0 7 3 0  
HC 2 0 )  
S I G  . 3 8 0
WARMl
WITH
REM
NC
S I G
. 4 4 0 4
2 0 )
. 0 2 6
WARMl
WITH
CORREM.
- . 5 4 4 6  
NC 2 0 )  
S I C  . 0 0 7
WARMl
WI TH
DWT
N C 
S I G
3 7 5 2
2 0 )
. 0 5 2
WARMl
WITH
T 0 TPP . 2
. 2 3 7 4  
f . (  2 0 )  
S I G  . 1 5 7
GAPRE
WITH
TOTPK1
NC
S I G
. 3 1 1 0
2 0 )
. 0 9 1
GAPRE
WITH
BEGPR2
. 2 4 5 2  
NC 2 0 )  
S I G  . 1 4 9
GAPRE
WITH
WARM
«(
S I G
5 4 1 4
2 0 )
. 0 0 7
GAPRE
WITH
REM
- . 2 6 3 8  
NC 2 0 )  
S I G  . 1 3 0
GAPRE
WITH
CORREM
MC
S I G
. 0 0 0 2
2 0 )
. 5 0 0
GAPRE
WI TH
OWT
- . 0 5 3 9  
NC 2 0 )  
S I G  . 4 0 3
GAPRE
WITH
T 0 T P R 2
NC
S I G
1 4 5 8
2 0 )
. 2 7 0
T O T P R t
WITH
, 4 7 5  3 
III 2 0 )
T O T P R 1 
WITH NC
. 0 0 3 4
2 0 )
r U T P R 1 
WI TH
-  . 7 i.i 2 8 
NC 2 0 )
TOTPR 1 
WITH NC
3 0  19 
2 0 )
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B E GP R2 S I G  . 0 1 7 WARM S I G . 4 9 4 REM S I G  . 0 0 0 CORREM S I G . 0 0 0
T O T P R 1
WI TH
DWT
- . 4 8 4 8  
M C 2 0 )  
S I G  . 0 1 5
T O T P R 1
WI TH
TOTP R2
NC
S I G
. 7 2 3 0
2 0 )
. 0 0 0
B E GP R2
WI TH
WARM
. 5 9 2 4  
NC 2 0 )  
S I G  . 0 0 3
BEGPR2
WITH
REM
NC
S I G
3 9 4 4
2 0 )
. 0 4 3
B E GP R2
WI TH
CORREM
- . 1 2 0 8  
N{ 2 0 )  
S I G  . 3 0 6
BEGPR2
WI TH
DWT
NC
S I G
. 0 6 1 0
2 0 )
. 3 9 9
B E GP R2
w i t h
T U T P R 2
. 7 4 4 6  
NC 2 0 )  
S I G  . 0 0 0
WARM
WITH
REM
NC
S I G
4 8 0 5
2 0 )
. O l o
WARM
WITH
CORREM
. 0 0 6 1  
NC 2 0 )  
S I G  . 4 9 0
WARM
WI TH
DWT
NC
S I G
. 1 0 5 3
2 0 )
. 3 2 9
WARM
WI TH
T O T P K 2
. 2 8 5 7  
NC 2 0 )  
S I G  . U l
REM
WITH
CORKEH
NC
S I G
8 7 3 9
2 0 )
. 0 0 0
REH
WI TH
DWT
. 4 5 3 0  
H ( 2 0 )  
S I G  . 0 2 2
REM
WI TH
TOTP R2
NC
S I G
. 5 7 6 9
2 0 )
. 0 0 4
CORREM
WITH
DWT
. 5 7 6 8  
NC 2 0 )  
S I G  . 0 0 4
CORREM
WITH
TOTP R2
NC
S I G
4 9 8 5
2 0 )
. 0 1 3
DWT
wI TH
T O T P R 2
- . 6 7 2 1  
f i (  2 0 )  
S I G  . 0 0 1
-  -  -  - P E A R S 0 ri C D H H F. L  A T I  0  N C 0  E F K I  C I  E N T S -  -
5 0  RPM TARGET S P EE D
VAR I AB L E
P A I R
B E G P R I
WI TH
WARMl
. 1 0 5 5  
N(  2 0 )  
S I G  . 2 1 7
VARI ABLE
P A I R
3 E GP R 1
WITH
GAPRE
NC
S I G
. 5 2  4 3  
2 0 )  
. 0 0 9
V AR I AB L E
P A I R
B E G P R I
WITH
TOTPR1
. 8 7 6 5  
NC 2 0 )  
S I G  . 0 0 0
VARI ABLE
P A I R
BE GP RI
WITH
n E GP R 2
NC
S I G
6 2 2 2
2 0 )
. 0 0 2
B E G P R I
WI TH
WARM
. 0  2 4 2  
MC 2 0 )  
S I G  . 4 6 0
B E G P R I
WITH
REM
NC
S I G
. 1 2 6 0
2 0 )
. 2 9 8
B E G P R I
WI TH
CORREM
. 1 3 2 2  
N C 2 0 )  
S I G  . 2 3 9
BE GP RI
WITH
DWT
NC
S I G
, 1794
2 0 )
. 2 2 5
B E G P R I
WI TH
T 0 T P R 2
. 6 1 8 6  
N{ 2 0 )  
S I G  . 0 0 2
WARMl
. ' I TH
GAPRE
NC
S I G
. 3 6 9 2
2 0 )
. 0 5 5
WARM 1
WITH
T OT P R1
. 1 6 6 6  
NC 2 0 )  
S I G  . 2 4 1
WARMl
WITH
BEGPR2
NC
S I G
1 9 3 2
2 0 )
. 2 0 7
WARMl
WI TH
WARM
- . 1 0 3 0  
NC 2 0 )  
S I G  . 3 3 3
WARMl
WITH
RF.M
NC
S I G
. 1 5 0 7
2 0 )
. 2 6 3
WARMl
WI TH
CURHEM
- . 2 1 5 7  
NC 2 0 )  
S I G  . 1 8 0
WARMl
WITH
DWT
NC
S I G
1 0 2 0
2 0 )
. 3 3 4
WARMl
WI TH
T 0 T P K 2
- . 2 5 6 0  
U{  2 0 )  
S I G  . 1 3 8
GAPRE 
WITH 
T O T P R 1
NC
S I G
. 1 3 7 2
2 0 )
. 2 8 2
GAPRE
WITH
HE GP R2
- . 1 1 2 4  
NC 2 0 )  
S I G  . 3 1 9
GAPRE
WITH
WARM
NC
S I G
2 8 1 9
2 0 )
. 1 1 4
GAPRE 
<> 1 TH 
REM
- . 2 7 8 1  
U l  2 0 )  
S I G  . 1 1 0
GAPRE
WITH
CORREM
NC 
S IG
. 1 4 9 9  
2 0 )  
. 0 2  3
GAPRE
WITH
DWT
- . 1 0 7  4 
NC 2 0 )  
S I G  . 3 2 6
GAPRE
WITH
TOTP R2
NC
S I G
0 7 3  3 
2 0 )  
. 3 7 9
TUT P R 1
WI TH
BE GP R2
. 6 8 0 2  
NC 2 0 )  
S I G  . 0 0 0
T O T P R 1
wI TH
WARM
N C 
S I G
. 0 7 2 2  
2 0 )  
. 3 8  1
TUTP R 1
WI TH
REM
- . 0 1 5 1
(1C 2 0 )  
S I G  . 4 7 5
T O T P R 1
WITH
CORREM
NC
S I G
0 6 5 0  
2 0 )  
. 3 9  3
TOT P H I  
WITH
. 2 1 7 5  
6 (  2 0 )
T O T P R 1 
WITH !> C
. 6 7 0 4
2 0 )
[ I EGPR2
- I T H
. 0 7 0 3  
NC 2 0 )
BEGPR2
WITH NC
5 5 4 2
2 0 )
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DWT S I G  . 1 7 9 T 0 T P R 2 S I G . 0 0 1 WARM S I G  . 3 8 4 REM S I G . 0 0 6
8 E G P R 2
WI TH
CORREM
. 5 7 8 5  
II ( 2 0 )  
S I G  . 0 o 4
8 E G P R 2
WITH
DwT
HC
S I G
4 6 0 8
2 0 )
. 0 2 0
BE GP R2
WI TH
T 0 T P R 2
. 9 3 2 9  
NC 2 0 )  
S I G  . 0 0 0
WARM
WI TH
REM
NC
S I G
2 8 5 1
2 0 )
. 1 1 2
WARM
WITH
CORREM
. 3 9 7 4  
( K 2 0 )  
S I G  . 0 4 1
WARM
WITH
DWT
» ( ’ •
S I G
2 5 1 0
2 0 )
. 1 1 3
WARM
WITH
T U T P R 2
. 0 8 5 8  
NC 2 0 )  
S I G  . 3 6 0
REM
WITH
CORREM
NC
S I G
7 6 6 2
2 0 )
. 0 0 0
REH
WITH
DWT
. 5 3 5 3  
N(  2 0 )  
S I G  . 0 0 8
REM
WI TH
T 0 T P R 2
NC
S I G
4 5 4 0
2 0 )
. 0 2 2
CORREM
WITH
DWT
. 3 4 7 3  
NC 2 0 )  
S I G  . 0 6 7
CORREM 
WI TH 
T 0 T P H 2
HC
S I G
4 9 2 2
2 0 )
. 0 1 4
DWT 
WI TH 
TOTPR 2
. 1 4 5 1  
M  2 0 )  
S I G  . 2 7 1
-  -  -  - P E a R S o  ;i c o R R E L A T I  0  .1 C 0  E F F I  C I  E N T S ■-  -
6 0  RPM TARGET S P E E D
V AR I AB L E
P A I R
B E G P R I  - .  3 HI  9 
WI TH NC 2 0 )  
WARMl S I G  . 0 4 0
VARI ABLE
P A I R
li E G P R 1
WITH
GAPRE
I K
S I G
0 4 5 6
2 0 )
. 4 2 4
VAR I AB LE
P A I R
B E GP R I  
WITH 
T O T P R 1
.  7 3 9 5  
HC 2 0 )  
S I G  . 0 0 0
VAR I AB L E
P A I R
B E GP RI
WI TH
BE GP R2
NC
S I G
2 8 2 5
2 0 )
. 1 1 4
B E G P R I
WI TH
WARM
- . 2 5 5 6  
NC 2 0 )  
S I G  . 1 3 8
B E G P R I
WITH
REM
MC
S I G
0 3 1 2
2 0 )
. 4 4 8
B E G P R I
WI TH
CORREM
- . 1 9 4 3  
NC 2 0 )  
S I G  . 2 0 6
B E GP RI
WITH
DWT
NC
S I G
2 1 5 7
2 0 )
. 1 8 1
B E G P R I  
WI TH 
TOTPR 2
. 4 0 3 6  
h ( 2 0 )  
S I G  . 0 3 9
W A K M1 
ft I TH 
GAPRE
NC
S I G
2 0 3 0
2 0 )
. 1 8 9
WARMl
WITH
T QTP R1
- . 0 2 4 6  
NC 2 0 )  
S I G  . 4 5 9
WARMl
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Appendix E. T-tests between Groups
T o t a l  P r o f .  During th e  P o s t
Cond. 1 Cond. 2 Cond. 3
Cond. 2 .0 0 0
Cond. 3 .000 .0 0 9
Cond. 4 .000 .0 0 0 .000
Cond. 5 .2 5 4 .001 .000
Cond. 6 .001 .0 7 8 .0 0 0
Cond. 7 .0 0 0 .0 0 0 .025
Cond. 8 .0 0 0 .0 0 0 .001
- R e s t  P r a c t i c e  P e r io d
2 - t a i l  prob .  o f  v a l u e  o f  T
Cond. 4 Cond. 5 Cond. 6 Cond. 7
.000
.000 .0 3 4
.010 .0 0 0 .0 0 0
.360 .000 .0 0 0 .0 6 3
T o t a l  P r o f .  During th e  P r e - R e s t  P r a c t i c e  P e r io d
Cond. 1
Cond. 2 .000
Cond. 3 .0 0 0
Cond. 4 .000
Cond. 5 .3 0 4
Cond. 6 .001
Cond. 7 .000
Cond. 8 ,000
Cond. 2 Cond. 3 Cond
.009
.0 0 0 .005
.001 .000 .0 0 0
.301 .003 .0 0 0
.0 0 0 .089 .0 6 7
,000 .005 .0 5 6
2 - t a i l  p ro b .  o f  v a l u e  o f  T 
Cond. 5 Cond. 6 Cond. 7
.013
. 000  .000
.0 0 0  . 0 0 0  .0 8 8
B e g in n in g P r o f .
Cond. 1 Cond.
Cond. 2 .000
Cond. 3 .000 .0 1 5
Cond. 4 .000 .0 0 0
Cond. 5 .422 .001
Cond. 6 .008 .0 3 8
Cond. 7 .000 .0 0 3
Cond. 8 .000 .0 0 0
th e  s t a r t  o f  th e  p o s t - r e s t  p r a c t i c e  p e r i o d
2 - t a i l  p ro b .  o f  v a l u e  o f  T
Cond. 3 Cond. 4 Cond. 5 Cond. 6
.002
.0 0 0 .0 0 0
.000 .000 .0 4 4
.400 .005 .0 0 0 .000
.008 .351 .0 0 0 .000
Cond. 7
. 02 8
B e g in n in g  P r o f . a t  t h e  s t a r t  o f  th e  p r e - r e s t  p r a c t i c e  p e r i o d
2 - t a i l  prob .  o f  v a l u e  o f  T
Cond. 1 Cond. 2
Cond. 2 .0 0 0
Cond. 3 .0 0 0 .0 2 4
C ond. 4 .0 0 0 .000
Cond. 5 .531 .002
Cond. 6 .0 0 3 .419
Cond. 7 .0 0 0 .001
Cond. 8 .0 0 0 .001
Cond. 3 Cond. 4 Cond. 5 Cond
.0 0 1
.0 0 0 .000
.0 1 5 .001 .0 1 4
.0 1 4 .096 .0 0 0 .002
.0 1 9 .080 .0 0 0 .002
Cond. 7
.9 01
C o r r e c t e d  R e m in i s c e n c e  over  t h e  r e s t  p e r i o d
Cond. 1 Cond. 2 Cond. 3
Cond. 2 .461
Cond. 3 .911 .431
Cond. 4 .0 0 9 .005 .015
Cond. 5 .7 8 2 .359 . 880
Cond. 6 .0 8 4 .570 .094
Cond. 7 .8 0 6 .6 2 4 .742
Cond. 8 .1 6 2 .077 .217
2 - t a i l  prob .  o f  v a l u e  o f  T
Cond. 4 Cond. 5 Cond. 6 Cond. 7
.0 2 0
.0 0 0 .0 6 5
.0 0 9 .633 .203
.2 1 9 .266 .009 .138
Warm-up a t  t h e  b e g i n n i n g  o f  P r e - R e s t  P r a c t i c e
Cond. 1
Cond. 2 .639
Cond. 3 .001
Cond. 4 .0 0 2
Cond. 5 .3 6 9
Cond. 6 .1 0 3
Cond. 7 .0 0 4
Cond. 8 .0 0 3
Cond. 2 Cond. 3 Cond
.001
.0 0 2 .411
.5 6 9 .019 .052
.1 5 9 .304 .547
.0 0 3 .158 .523
.0 0 2 .350 .8 9 7
2 - t a i l  prob .  o f  v a l u e  o f  T 
Cond. 5 Cond. 6 Cond. 7
.3 7 4
.0 9 4  .7 5 4
.0 6 0  .591  .6 1 8
Warm-up a t  t h e  b e g i n n i n g  o f  P o s t - R e s t  P r a c t i c e
Cond. 1 Cond. 2 Cond. 3
Cond. 2 .078
Cond. 3 .470 .4 8 4
Cond. 4 .243 .331 .9 8 4
Cond. 5 .982 .090 .489
Cond. 6 .094 .5 6 5 .7 5 2
Cond. 7 .069 .8 9 7 .531
Cond. 8 .111 .5 6 8 .7 6 0
2 - t a i l  p r o b .  o f  r v a l u e  o f  T 
Cond. 4 Cond. 5 Cond. 6 Cond. 7
.2 8 8
.5 8 9 .1 2 3
.3 5 6 .0 8 4 .632
.611 .1 3 9 .992 .6 3 4
Gain i n  p r o f i c i e n c y  d u r in g  t h e  f i r s t  p r a c t i c e  p e r io d
2 - t a i l  p r o b .  o f  v a l u e  o f  T 
Cond. 1 Cond. 2 Cond. 3 Cond. 4 Cond. 5 Cond. 6 Cond. 7
Cond. 2 .8 7 8
Cond. 3 .445 .553
Cond. 4 .7 2 5 .872
Cond. 5 .3 4 0 .411
Cond. 6 .079 .105
Cond. 7 .5 8 2 .712
Cond. 8 .599 .466
.5 3 2
.691 .402
.1 9 4 .060 .5 1 1
.751 .7 5 0 .5 2 8 .107
.0 7 2 .124 .1 1 8 .008 . 0 9 5
R e m in is c e n c e  o v e r  t h e  r e s t  p e r io d
Cond. 1 Cond. 2 Cond. 3
Cond. 2 .6 8 7
Cond. 3 .5 2 4 .847
Cond. 4 .001 .013 .0 1 6
Cond. 5 .8 1 3 .861 .6 9 9
Cond. 6 .4 8 2 .319 .201
Cond. 7 .381 .697 .8 2 4
Cond. 8 .0 4 0 .138 .1 8 0
2 - t a i l  p r o b .  o f  v a l u e  o f  T 
Cond. 4 Cond. 5 Cond. 6 Cond. 7
.0 0 4
.0 0 0 .3 7 5
.0 2 0 .5 4 6 .117
.2 7 0 .081 .007 .2 3 4
Temporary work decrem en t  d u r in g  t h e  p o s t - r e s t  p e r i o d  Dwt
2 - t a i l  p r o b .  o f  v a l u e  o f  T
Cond. 1 Cond. 2 Cond. 3
Cond. 2 .902
Cond. 3 .555 .556
Cond. 4 .097 .148 .316
Cond. 5 .7 7 5 .896 .451
Cond. 6 .092 .2 4 4 .0 4 4
Cond. 7 .446 .595 .239
Cond. 8 .245 .311 .649
Cond. 4 Cond. 5 Cond. 6 Cond. 7
.1 0 2
.0 0 3 .283
.0 4 4 .676 .5 6 0
.5 1 5 .227 .0 0 7 .102
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